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The Post-PC Era? Hardly... 

Lately, I've heard a number of people talking about "The Post- PC World" or 
something like that. It's a great tide for a speech; it indicates (correcdy) that 
we're in an era defined by the personal computer, and that the era is changing. 
And they're right — technology is changing. But does that mean the PC is 



going away? Not a chance. Most of the people talk- 
ing about the post-PC era should know better, and in 
fact, most do. 

Almost no one expects PCs to disappear. After 
all, many people and lots of companies have tons of 
money tied up in personal computers and the appli- 
cations that run on them. Those applications will be 
around for a very long time. Even if people stopped 
creating new applications today — and they won't — 
the existing applications and PCs would sustain a 
market for decades. In the Internet era, huge 
servers — descendants of mainframes from a genera- 
tion ago— are becoming more important. 

PCs won't disappear. Instead, the theory behind 
this "post-PC" line of reasoning is that 
the ascent of the Internet will make the 
PC somehow less important. This is 
more plausible, but I don't believe it. 

If anything, the Internet is only 
making the PC more important. Per- 
sonal computers remain the dominant 
device for accessing the Internet by far, 
and that isn't going to change any time 
soon. Nearly all important content on 
the Internet was created on personal 
computers, and PC technology remains 
a large part of hosting that content. 

What's happening, though, is that the concept of 
the PC is changing. Most of us used to have just one 
or two PCs that we used on a regular basis: maybe 
one in the office and one at home, or else a desktop 
and a notebook. And that was it. 

Now we're more likely to use many personal 
computers. At our offices, networks and Internet 
connections shared among personal computers are 
commonplace. Many of us have more than one com- 
puter at home, and home networks will become 
much more popular in the next few years. 

We're also likely to have multiple devices capable 
of accessing the Intemet.Though some of these look 
like traditional PCs, many don't. Some of us already 
have PDAs or personal organizers with Internet- 



I don't believe 
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access features. Some have cell phones that access 
the Net. Some have set-top boxes or other devices 
that plug into televisions. 

Last month. Sun formally introduced Jini, a system 
for connecting all sorts of devices using Java and Inter- 
net protocols. It's not a new idea, but the concept is 
dead on: In the future, all sorts of things from toasters 
to TVs will be intelligent and hooked together. 

Will these devices all be traditional beige-box 
PCs with Intel or Intel-compatible processors and 
Microsoft operating systems? Of course not. Many 
of these devices won't need or won't be able to sup- 
port such features. As we move to an era of distrib- 
uted intelligence, where even lights have rudimenta- 
ry two-way communication features, 
you'll see lots of new software, new 
hardware, and new processors. 

Yet despite that, many of these de- 
vices will be personal computers or will 
contain them. They may not all have 
Intel chips or Microsoft OSs, but they'll 
still fit the basic definition of a person- 
al computer. Traditional PCs aren't 
going away — just the opposite. 

Every major research firm sees 
sales of even narrowly defmed PCs 
growing for years to come. After all, 
PCs remain the primary devices that people use to 
do the most interesting things on the Internet — from 
browsing to chat communities to electronic shop- 
ping. Faster bandwidth and huge advances in com- 
puting power should spur the creation of all sorts of 
new applications that only serve to make PCs more 
functional. I expect to see everything from video- 
conferencing to distance learning to unbelievable 
games and entertainment products in the next few 
years, and the bulk of these applications will target 
traditional PC desktops and laptops. 

So is this the end of the PC era? Not a chance. In- 
stead, it's the beginning of a new era. where the PC 
and the Internet work together to bring us all kinds 
of new opportunities. 03 
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Organize Online 

ifimm 1 




You may never again 
need to buy software 
for managing your 
calendar and address book. 
Instead you'll just go to the 
Web. Riding on the popularity 
of free e-mail, Web sites are 
starting to offer free services for 
maintaining and sharing meet- 
ing schedules, calendars, and 
address books. 

The concept provides adver- 
tisers with a new way to target 
online consumers and a new 
avenue for e-commerce transac- 
tions. Web portals are jumping 
on the idea as a 
way to attract 
members and keep 
them coming back. 
"The Web-based 
calendar is wide- 
open territory right 
now. It's an un- 
tapped opp>ortuni- 
ty,"saysTed Bamett.CFO of 
When.com — a start-up calendar 
site where you can track ap- 
pointments, movie releases, 
television shows, concerts, and 
local-team schedules and set up 
group schedules. 

Following in the foot-steps of 
Yahoo!, one of the first portals to 
offer calendar services, Netscape 
recently announced plans to offer 
Netscape Calendar in conjunc- 
tion with When.com. For syn- 
chronizing calendar and contact 
data with the Palm family of 
hand-helds, Windows CE devices, 
and other calendar applications, 
When.com has licensed Puma 
Technology's Intellisync. And 
Web portal Lycos recently 



Web Calendars 

www.calendar.yahoo.com 
www.globalcalendar.com 
www.Jump.com 
www.lycos.com 
www.scheduleonllne.com 
www.when.com 
www.mytlme.com 
www.supercalendar.com 



launched MyTime.com in part- 
nership with Web developer 
Amplitude. 

Over at newcomer Jump! , 
you'll find personal calendars, 
reminders, group calendars, 
contact databases, e-mail, event 
listings, news, and synchroniza- 
tion to hand-helds via Puma's 
Intellisync. Meanwhile, the 
more business-oriented Sched- 
uleOnline.com. developed by 
Jintek, is positioned as an in- 
tranet service for small and 
midsize businesses without the 
resources or desire to install a 
lull-blown iiroup- 
ware application, 
such as Lotus Notes. 
Instead staff mem- 
bers can schedule 
meetings from any 
computer connected 
loiheWeb.Tiie site 
auloniatically 
elieeks lor conlliets in Ihe sched- 
ules of invitees and sends out e- 
mail invitations and reminders. 

Calendar sites plan to make 
money from ads, sponsorships, 
and e-commerce transactions. At 
Jump!, for instance, a birthday 
reminder may be accompanied 
by a promotion for a flower 
delivery service. And at When 
.com. book club members who 
receive listings of upcoming 
book launches can purchase the 
books directly from bamesand- 
noble.com.When.com takes you 
directly to the checkout counter 
with the selected book already in 
your shopping cart. When.com 
gets a percentage of the revenue 
from each purchase. 




percent of respondents to a recent PC 

Ine Online poll told us that in 2000, 
they expect to connect to the Internet 
via cable modems. 30 percent expect to 
connect via 56K modems. Only 4 percent 
expect to connect via slow 28K modems. 



E-Shopping, E-Shipping 

The shipping business has been one of the major beneficiaries of 
the boom in e-commerce. In 1998 online shopping registered at 
$13 billion (with an average order amount of $55), and it's projected 
to reach $30 to $40 billion in 1999, according to the Boston Consult- 
ing Group. All this shopping requires 
shipping, and major carriers such as 
Airborne Express. Federal Ex- 
press, and UPS are reaping the 
benefits. 

Nevertheless, e- 
commerce buyers and 
sellers alike may find 
shipping and tracking 
their goods confusing. A 
new Web-based shipping 
service for online buyers 
and sellers, iShip.com, lets 
you compare rates and 
services across multiple carri- 
ers and find accurate pricing 
based on ZIP codes. 

You can then print certified ship- 
ping labels and ship items using the drop- 
box, retail outlet, or carrier of your choice. iShip tracks packages and 
sends order-status reports to customers via e-mail. Merchants can 
also link iShip's shipping center directly into their Web sites. iShip, 
which tacks on an extra 50 cents per shipment, is currently targeting 
low-volume shippers but plans to provide for larger Web stores soon. 
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Reining in Stocic Frenzy 




Investors' appetites for 
high-flying internet stocl(s 
have gotten so voracious 
that several online 
brol(erages recently 
announced that they 
would cease trading 
altogether In certain 
internet securities. And 
several brot<erages have 

f / 




changed their margin re- 
quirements (the amounts 
that they'll loan to investors 
to buy stocl() to be more rigid 
in cases when investors want 
to borrow to buy Internet 
companies. 

Recently Charles Schwab, 
which has processed as many 
as 100,000 Internet stocl( 
trades in the first hour of 
trading on certain days, an- 
nounced that it was making 
margin requirements stricter 
for many internet stocl(S. And 
following recent delays in 
order execution experienced 
by investors purchasing 
shares in internet stoci(s, 



Waterhouse Securities 
placed restrictions on 
purchasing many Internet 
stoclts. At Bernard Madoff 
Investments, trading 
^ , was ceased com- 
z;^ pietely in three 
issues: Amazon, 
lnfoSeel(, and Yahoo! 
Bear Steams stopped 
trading in certain Internet se- 
curities as well. 

As order executions during 
extremely volatile periods get 
hard to perform efficiently, 
the brolterages are put at 
more-than-normal rlsl< of 
displeasing Investors with 
off-the-marl( executions. And 
the firms face situations 
where investors borrowing to 
buy stocl< may expose them- 
selves to greater risk than 
they had anticipated. 

Netscape officials have 
recently compared the de- 
mand for internet stocks with 
"a modern-day land grab." 



No iVIore Windows? 



The timing may be suspicious, 
since Microsoft is facing 
Department of 
Justice charges that 
the company has 
squelched competi- 
tion, but Microsoft 
technical chief 
Nathan Myhrvold 
says that Windows 
will likely be replaced I 
by another company's technology 
within five years. In an interview 
he recently gave to BBC Radio, 




he said that revolutions in the 
computer industry come about 
every five years and that the 
next operating-system revolu- 
tion could come from any 
number of platform technolo- 
gies, including Java and Linux. 

His predictions came just 
before Microsoft execs — in 
trial testimony — said that 
Microsoft has perceived sev- 
eral threats to Windows' domi- 
nance in recent years, including 
threats from Netscape and Intel. 



Ti IIS issue's CONTRIBUTORS: Bill Howard, Carol Levin, Sharon Nash, 
Sebastian Rupley, Don Willmott. 




VCRsTake 



A Spin 



At least three companies — 
Replay Networks (www 
.replaytv.com), Sony {www.sony 
.com). andTiVo {www.tivo 
.com) — have solved an irritation 
that spares no TV watcher: 
interruptions. Example: You get 
up to answer the phone and you 
miss the last play of the World 
Series. With a new crop of VCR- 
like devices equipped with hard 
disk.s,you can take your break 
and not miss a beat. 

The units let you "pause" a 
program, at which point the hard 
disk starts to save it. When you 
get back to the TV, you pick up 
where you left off. You can also 
enjoy your own instant replays, 
and you can choose your fa- 
vorite shows in advance, then 
save them to disk automatically. 
Replay 's andTiVo's new systems 
start at about $600 to $700.TiVo 
also has a monthly fee. 

How much storage does a 
typical digital VCR offer? This 
varies. Replay Networks' first 
product. Replay TV, will store 6 
hours of recorded material; but 
14 to 28 hours is in reach. 

Look for the new devices to 
ship late in the first quarter of 
this year. 



Top-Selling 
Retail Software 




Microsoft Windows 98 Up0^ Microsoft 
Deertiunter II 3-D GT Interactive 



TurbolCuDeiuxe Intuit 
Barbie KdhgCU) Mattel 
Gabda's Big Game Hunter 2 Activision 
Microsoft Fllgtit Simulator Microsoft 



Starcraft Expansion: Brood War 

Havas Interactive 




Barbie PtKito Designer with 
Digital Gamera Manel 

Source: PC Data. Data for December 1998. 



Intel IDs 

Intel recently got into hot 
water with several privacy 
groups over the Pentium Ill's 
unique processor identification 
numbers and random number 
generators, which are used in 
order to track and validate e- 
commerce transactions. The 
numbers identify the owner of 
a chip to a Web site when a 
transaction is to take place. 
Intel also produced a utility to 
let users erase their ID num- 
bers, but that wasn't enough for 
some privacy groups. 

Responding to protests, Intel 
scaled back its effort and decided 
to make use of the IDs voluntary. 
The Pentium III will ship with 
the feature disabled; customers 
can turn it on if they want. 



Online Market Explosion 

The Internet econoniy is finally hitting its stride. Sales forecasts for the 
various online industries are enormous. The greatest growth is expected 
in markets whose online potential has barely been tapped. 



Online industry 

Travel 
PC hardware 
Books 
Groceries 
Music 
Videos 



1999 sales forecast Imillions of dollars) 

3,933 




■ 350 

■ 281 

I 104 



Growth over 1938 

88% 

46% 

75% 

137% 

108% 

109% 

Sourci: Jupiler ConmuiMcitions. 
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Oracle Express analyzes 50 times 
data than Hyperion Essbase. 



Data Density 



Query 
Execution Time 



Oracle Express 6.1 


5. 


0 


0:34:02 


Hyperion Essbase 5 


0.1 0:36:30 
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In a rcicnt industry standard OLAP council benchmark, Oracle' Express' ran 250,000 queries against a data density 
^^j^-t\f (>( 5.0 and delivered an average res|x)nsc time ot 0.07043 seconds. That's 50 times more data than the previous record. 

With a data density of 0.1, Oracle Express was i49f faster than the previous record. Oracle Express offers unparalleled scalability 
against the largest volumes of data. What's more, Oracle Express, combined with Oracle Discoverer' and Oracle Reports, delivers 
an Integrated business intelligence solution, from reporting to ad hot query and advanced analysis. When you want fast answers to hard 
questions, Express fmds them — no matter how much data you have. Call us at 
1-800-63.^-0510, ext. 18202, or visit us on the Web at u-u'u:oracle.comlinfol24 today. 
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Disc drives that know their contents. 

Disc drives that know when to back themselves up. 

Disc drives that know there's a problem before it happens. 

Disc drives that know how to manage themselves. 



Uh, let us get back to you on that last point. But we're working on the first four. 
Get ready for disc drives with intelligence. Network-ready Seagate disc drives that can 
be attached to the network anywhere you want, independent of servers. Fast, reliable 
drives for manageable, scalable data storage. No matter how fast your network grows, 
Seagate storage solutions will keep you ahead of the game. Because the future 
of storage is being built right here. One drive at a time. 



3 www.seagate.com/storl 



(^Seagate. 
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No dot for .com? 

It'd be like asking, 
What if there were no 
gas for the car? No 
bulb for the lannp? 

Simply put, there'd be 
no Net. Which is where 
we come in. 

At Sun, our systems 
and technologies power 
the Net. 

Everything we make 
and do enables it. So 
businesses can leverage 
it. Cash in on it. Whether 
you're a Fortune 500 
company distributing data 
throughout your global 
organization or a tiny 
start-up conducting 
e-commerce on the Web. 

What's more, our 
Java" technologies are 
extending the whole 
notion of the Net. Out to 
smart cards, cell phones 
and pagers. And soon 
out to wristwatches and 
thermostats, too. 

There's a lot going on 
behind that little dot. 

We think you'd miss it 
if it weren't there. 
We're the dot in .com. 

^Sun 

microsystems 



Choose 335 at www.pcmag.com/infolink 




It customers 
and in the future, 
Friederichs, vice 
marketing, TAIS, CSD./ 
Magnia*7000 server o{f 
and combination of pej^ 
„ , , , scaleability to -^' '^ 

most pOWerfuJ technology the enterpr/ 

^ rienCe Reliability Redundam power systems, 
Error Correction Code memory and drives you can exctiange while 
ttie server is active help maximize uptime and productivity 
Built-in instrumentation. Intel LANDesk Server Management 
software and compatibility with enterprise management solutions 
help Iteep IT managers in control. Toshiba specially designed 
software additions that delivers proactive monitoring of hard disk 
drive, power supplies and cooling fans. For more information, go 
to www.manageability.toshiba.com. The Magnia 7000 series is 
^art^of a family of Toshiba servers that software "-•i-- - -lifitnitu 
~"" ~''y' "'so provirtp'- ''•••ho'; ■ " 




arket, 
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All other products and names mentioned are the property o( the»r respective companies. All specifications and availability are subject to change. Wl nghts reserved. 
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Memory 
Storage Bays 



MAGNIA 7000 SERIES 



A true enterprise 
class server that 
provides exceptional 
performance, 
reliability and 
I manageability. 

Intel* Pentium*!! Xeon" processor, 400MHz or 
Quad processing capable, one (1) processor standard 
512KB, 1MB or 2MB internal second level EGG cache 
256MB buffered ECC EDO DRAM ( 4GB max) 
Four (4) front accessible bays: one (1) 3.5" driM- 



^ (one fll occupied with C 

MAX- ffeAt>i^A* SCA bays with 1" height 



(one fll occupied with CD-ROM), six (6) 3.5" hot-swap 
support. Optional second cage 
II 



(occu|)^ied with 3.5" floppy)^ three (3) 5.25" half-height 

..... lw> _ .. . „ 

'// TB ^Ay^ supports six (6) additional 1" hot-swap drive bays. All 
*y / /«' wj^S hot-swap drive bays support ultra2-wide SGSI-3 (LVDS) 
specification 

54GB using 9GB 1" devices or 108GB with optional 
second hot-swap cage 

Seven (7) total: six (6) 32-bit PCI slots, one (1) PCl/lSA 
shared, one (1) PCI slot occupied with network interface 



Hot-Swap Capacity 
I/O Expansion Slots 





/// 



TOSHIBA 



1-«)0-TOSHIBA 
www.toshiba.cofn 

Portables. Desktops. Servers. 




IBM, HP, Gateway, Apple and 

Use Our Memory. Now 

Memory is one of the most critical components in your system and 
it matters who makes it. Errors in design, sloppy production, or 
substandard shipping can leave you with memory that simply 
doesn't work. Or worse ... it only works part of the time and 
leaves you with intermittent errors and data corruption. The 
largest PC manufacturers in the world recognize the 
Importance of high-quality memory and have installed 
millions of megabytes of Micron memory in their 
new systems. So when it's time to upgrade, 
buy your memory from the same 
place the original system 
manufacturers do. 

Through Micron's 

memory upgrade division, 4^^^ 
Crucial Technology, you can buy the 
same quality memory that Micron sells 
to the original system manufacturers. 




Order online for a discount at: 

www.crucial.com 

or call toll free: 1-888-363-3074 

im tmemm ■uric— Jwrtw friincte. Inc. JU r»tM» rvMmA CntcM T#cliwalty K ■ U«dM«Mrti of Micron T*chM>lo«y Inc., mmd DHctM !• a r*«M*f«4 Ua4MM«« al MIcrM T*clm*l*«V. tac. M •Otw brantfa mm* 
tnm4 hawto m* Hf pf1l«rty t0 H»0«> f— ^ttv owtMprm. Crvcti Taclin«loB», ■ D*wlUan Mtcfon, rtMn* «W-3e}-9»O0. FaK 20«-MS-SMM. E-fnall cfuclaLMtMOmlerMxaM 



Micron Electronics 

You Can Too! 



No One Knows Memory More 
Than The One Who Makes It 

It's been proven time and again that buying direct from the manufacturer has 
significant advantages. Prices are lower. Quality is higher. And you deal 
directly with the people who know and understand the products they 
build. We have more than 2,000 
engineers and technicians dedicated to 
manufacturing the highest-quality 
memory. (Most of our competitors don't 
have that many total employees!) 
Memory is all we sell; it's all we think 
about; it's all we manufacture. 
Consequently, no other company is 
better at providing you with the exact 
memory you need, in the right 
configuration, at the right price. 
We are the memory experts. 



Corporate Buyers Program 

As a corporate buyer, there's probably two things you don't have enough of; 
time and money. Join our Crucial Customer program, and you will save 

both. As a Corporate Crucial Customer, you not only 
receive dedicated account service, you gain access 
to our members only" Corporate Web site. With a 
secured username and password, you 
receive your discounted pricing of up to 
15%, and you can order 24 hours a day 
through a streamlined process. Crucial 
Customers also have the benefit of 
receiving timely e-mail alerts of pricing 
and availability changes. Sign up 
today at www.crucial.com/corporate 
for instant access and an 
immediate discount. 





Please visit 

www.crucial.com 

for our full line of memory 
upgrades and current 
prices. 




These prices were 
current as of 1/4/99, 
Prices can (and do) change 
daily. Individual pnces may vary according to 
your specific system and memory type. 

Computer Memory as low as: 

128 MB 64 MB 32 MB 

Upgrade Upgrade Upgrade 

Compaq 

Presano S259.98 SI 29.99 $69.99 

Deskpro EN Series S259.98 $129.99 $69.99 

Deskpro EP Senes $259.98 $129.99 $69.99 

Armada S311.98 $155.99 $72.99 



Micron Electronics 



Millennia 
Home MPC 
Powerstation 
ClientPro 
Magnum 

Gateway 

G Senes 
P Senes 
GP Series 
Family Series 

IBM 

Aptiva 

PC 300 Senes 
PC Server 
ThinkPad 

HP 

Pavilion 

Kayak 

Brio 

Vectra Series 

Appie 

iMAC 
Mac LC III 
Performa 
PwrMac Senes 
PwrMac G3 Series 



$399 96 
$399.96 
$399 96 
$399.96 
$399.96 



S399.96 
$319.98 
$24999 
$399.96 



$399.96 
$399.96 
$439.96 
$311.98 



$399,96 
$259,98 
$259.98 
$259,98 



S279.98 
N/A 
N/A 
$439.96 
$259,98 



$199.98 
$199 98 
$199 98 
$199,98 
$199.98 



S199.98 
$199.98 
$129.99 
$199.98 



$199.98 
$199.98 
S219.98 
$155.99 



$199.98 
S129.99 
$129 99 
$129.99 



$139.99 
$199,98 
$199,98 
$199.98 
$139.98 



$69.99 
$107.98 
$107.98 

S69.99 
$107.98 



$69.99 
$107 98 

$69.99 
$107.98 



$69.99 
S69.99 
$119.98 
$72.99 



$69.99 
$69,99 
$69,99 
$69.99 



$69.99 
$99.99 
$111.98 
$111.98 
$69.99 



15,000 upgrades for over 
5,000 systems - all online! 

Our online memory selector covers 
over 5.000 systems from more than 
50 different manufacturers. There 
is no easier way to find the exact 
memory upgrade you need for one 
system or one hundred systems. 
Simply point and click 




Guaranteed Compatibility • Free Technical Support 

30-Day Money-Back Guarantee • Limited Lifetime Warranty 



crucial 



TECHNOLOGY 

Same-Day Shipping on Most Orders • Volume Discounts Available ^ a r^ - • • /•>.<• m 

^ A Division of Micwrf 

Memory-Expert Salespeople • Most Complete Memory Selector Your Factory-Direct Memory Source 

Choose 203 at www.pcmag.com/infollnk 




List price 5i.9.99 
Our price $39. 99 
You save $10.00. 





List price S129.99 
Our price S116.99 
You save $13.00. 



Up^ade 
your cerebral 
hard drive. 

How do you stay ahead of the technology curve? 
With books like these and more than 4.7 million other 
titles, Amazon.com has many ways to keep you wired 
into the latest on programming, the Internet, software 
and more. Plus, at up to 40% off, we'll 
keep you from crashing your budget. • • 



REAL WORLO 




list price S5J, 99 
Our price $^,3.99 
You save $11.00. 





Securini 

JAVA 



• •tilinc tNiwn 
■ij IhiiMW . 1 «Nb 



List price $3^.' 
Our price $31 i,9. 
You save $3.50. 




List price 5/,4.99 
Our price S35 99 
You save $9.00. 



BOOKS, MUSIC & MORE 

am azon.com 



^999 Amaion.com, Inc. All rights reserved. AMAZON.COM Is the itgistered ttaderauk oi Amuon.com, Inc. 




FREE STUFF (MOSTLY) 

Your story on the free software available on 
the Web (January 19, 1999) was extremely 
helpful. I also discovered a few other pro- 
grams at some of the recommended down- 
load sites. Until I read this article. I hadn't re- 
alized that there was so much free software 
available. I had found a lot of shareware, but 
the amount of useful and productive freeware 
out there, especially in the audio production 
department, is fantastic. 

Michael D.BuccA 
via the Internet 

If you are going to put "Free Software on the 
Web" on your cover, you should list software 
that is actually free. Of the items listed in the 
article, many cost money after an evaluation 
period. With so many useful tools, games, and 
other products available on the Internet that 
are either free of charge or "fxjstcard-ware," 
why use such a misleading title? Either write 
an article about real freeware or call your 
story "Best Shareware on the Web." 

Alan Sheets 
via the Internet 

There was a time when public-domain soft- 
ware was part of a substantial tradition of mu- 
tual assistance by microcomputer users. That 
seems to have faded somewhat, but there are 
those of us out there who still contribute and 
enjoy the contributions of others. Shareware 
isn't free; it costs By failing to make much of a 
distinction between the two. you do a disservice 
to those who distribute freeware. 

Greo DeLozier 
via the Internet 

I got my January 1 9 copy of PC Magazine this 
morning and immediately said, "Yes! Finally 
some coverage of free software!" Imagine my 
disappointment when I realized that you had 
made the all-too-common mistake of assum- 
ing that PC equals Microsoft. I realize that the 
majority of your readership uses Windows, 
but the true free software (Linux, FreeBSD, 
and so on, and the thousands of programs for 
them) available all over the Internet warrants 
at least some mention. 

Soren Harward 
via the Internet 

PC Magazine frequently covers non-Micro- 
soft soft^\'are. See our next issue, dated March 
23, for more on Linitx in particular — Ed. 

DI6ICAM DETAILS, PLEASE 

It was with great interest and anticipation that 
I closely read the comparison of 20 digital 
cameras ("Closing the Gap," January 19). I 
was especially interested in comparing how 
these cameras transferred their images to the 



host computer. But I guess that as an imaging 
software developer. I am not in the same con- 
sumer market as those to whom the article 
was directed. At least some of the cameras 
come with Twain interfaces, ActiveX controls, 
and control APIs. Many digital cameras have 
serial interface ports that allow direct pro- 
grammed control. 

I'd find it really helpful if a future article, 
perhaps in the PC Tech section, could consol- 
idate digital camera control information for 
readers like me who seek more than just pack- 
aged image-editor applications when buying 
digital cameras. Thanks for a great magazine. 

Stewart Dibbs 
via the Internet 



The opinions of our readers matter very much 
to us. Buy.com has agreed to reword its ad for 
future publication. We apologize for any dis- 
tress this ad may have caused. — Ed. 

PC HELP FOR THE VISUALLY IMPAIRED 

My father is 70 years old and is interested in 
getting a PC. He would like to receive e-mail 
and send messages to his children, as well as 
■play" with other software and services. Un- 
fortunately, his eyesight is very poor (he is 
legally blind). Could you advise me as to 
whether there are PCs and software for those 
with visual handicaps? 

Jerry Wright 
via the Internet 



E-BOOKS: NOT YET 

I enjoyed Jake Kirchner's column on elec 
tronic books ("Save a Back, Save a 
Tree." January 19). but I have to dis- 
agree. Simply put. e-books require 
too much of a change in readers' 
habits and are too expensive. I'll 

Until I read this arti- 
cle, I ha(Jn't realized 
there was so much 
free software. 



compare this concept to that of a 
cell phone. If we had to pay the 
real price of the phones, few 
people would buy the service. Ciillelte fiuured 
it out long ago: Give away the razor to sell the 
blades. That's what the cell phone companies 
are doing. TTie makers of e-books will have to 
follow suit and give away the viewers. 

Although using a cell phone is a no-brainer, 
using an electronic book is a huge change for 
most people. I believe that e-books should be 
targeted at nontechnical users, but I can't 
imagine my mother-in-law reading her ro- 
mance novels on one. 

Paul MacFarlane 
Santa Barbara, California 

BAD AD 

As I looked at all your awards so proudly dis- 
played on pages 90 and 91 of the January 19 
issue, I thought to myself. "Self, they should 
have the number-one award for accepting 
some of the lowest-class advertising I've seen 
in a long time." 

I refer, of course, to the ad displayed on 
pages 62 and 63 for Buy.com. I'm hard- 
pressed to understand why a magazine of 
your quality would accept such trash. I'm dis- 
appointed, whether it matters or not. 

Patrick D.Williams 
via the Internet 




You might try www.alternativefocus.com/ 
products.html. This site lists magnification 
software. Also. Windows 98 includes 
Acccssihiliiv features 
(located under the Ac- 
cessories menu) that in- 
crca\c the size of icons 
and fonts. For e-mail, try 
a voice-enabled e-mail 
client such as Wizzard 
Siiftware's Voic E-mail 
fwww.wizzardsoftware 
.com), which uses the IBM 
\ ui\'(>icc speech recogni- 
tion engine. Other, similar 
products are out there. You 
could also go with one of the 
remote, unified messaging 
solutions that read e-maU 
back to you I sucli as Webley Systems ' Wehleyj. 
Lots of these are available. — Ed. 

BUG'S LIFE 

In your review of the O'Reilly Utilities for 
Windows 98 Annoyances (First Looks. Janu- 
ary 19. page 60). you report that the software 
has a number of bugs in it. some of which are 
quite damaging. How can you then conclude. 
"The package is flexible and powerful enough 
to consider even before the fixes arrive"? As 
a software developer. I understand how hard 
it is to deliver a program that works perfectly. 
I don't think anyone is asking for perfection 
out of the box. but you should try for a little 
more consistency between your reviews and 
your conclusions. 

Frank W. Zammetti 
King of Prussia, Pennsylvania 

TIP OF THE HAT TO SEYMOUR 

A nod of approval to Jim Seymour ( "Two 
More Win 98 Tips," January 19): I'm with you. 
Since the integration of the Quick Launch bar 
in Windows, my days of "icon creep" are over. 
No more searching through the clutter on the 
desktop or stacking all my favorites on the 
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To lead the way in porta 




Canon 



BJC-50 

COLOR BUBBLE JET PRINTER 




POWER 



Q RESUME 




The BIC-50 Color 
Bubble Jet Printer. 



The road warrior's 
ultimate companion. 

Incredibly compact at only 2 lbs. 
Built-in IrDA for cable-less printing. 
Vibrant, photo-realistic color. 
Lithium Ion battery and universal adapter. 
Crisp, sharp, black printing. 




Optional Auto 
Sheet Feeder. 

Holds up lo 
30 sheets of paper 



ble printing, 



it taltes guts. 




No other portable printers have what it takes to create 
photo-realistic Canon color. Nor do they include the option 

to scan. In color. Anywhere you 



go on the planet. Our BIC-50 



Pop-in Color 
Scanning for $99'. 

The optional IS-12 
Color Image Scanner Cartridge 

converts Canon portables b)C-80 Color Bubble Jet" 

into a 360 dpi color sheetfed 
scanner. Instantly. 

printers have it all. Thanks, in 
part, to our exclusive Drop Modulation Technology." Naturally, 
both printers deliver sharp, black text as well. So call 1-800-OK- 
CANON or visit our Web site at www.ccsi.canon.com/lead. And get 
connected to our award-winning portable printers. Or should we 

say scanners? See what we mean; Canon 




The BJC-80 Color 
Bubble Jet Printer. 



The tnobile desktop 
color printer. 

Vibrant, photo-realistic color. 
Crisp, sharp, black printing. 
Built-in IrDA for cable-less printing. 
Award-winning, compact 3.1 lb design. 
Built-in 30-sheet feeder. 



Optional 
Battery Pack. 

Lasts for up to 200 pages 
of printing per charge. 



'Eitimatid itrcel price Dealer pricai m«ii very 01999 Canon Computer Systems. Inc Canoo and BK are registert^l trademarlit and Bubble lei. 
Orap ModiWiw TirtMlnii PliiWlHliiM m< •Sii WiiHlld Mm" lit Ih<«imi1b Hi Cim Inc. I» tutU. oil I-MO-2M-112 1 
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Start menu. Thanks for reinforcing my obses- 
sion with an organized desktop. 

Kevin M. Fry 
Grolon, Connecticut 

YOU SAY PBX, i SAY NETWORK 

I would like to comment on "PC PBXs Come 
of Age" (January 5). I believe you misused the 
term PC PBX, making it interchangeable 
with network PBX. Network PBXs (such as 
the CrystaLAN system from Shoreline Tele- 
works) use distributed, network-based archi- 
tectures that don't rely on a PC for a dial tone. 
You incorrectly placed the CrystaLAN net- 
work PBX solution into the category of PC 
PBXes, along with the others in the article. 
Availability and reliability are the reasons the 
terms network PBX and PC PBX cannot be 
used interchangeably. 

I am happy to see that you have taken the 
first step in educating your readers on emerg- 
ing telephony solutions. The next step is to 
help them correctly understand the different 
technologies available and their benefits. 

Stephen P. Mullaney 
Vice President, Marketing 
Shoreline Teleworks 
via the Internet 

We stated our views on the differences be- 
tween networked PBXs and PC-hased PBXs 
in the introduction, hut our headlines were a 
little less precise. We do agree that this is a dy- 
namic area. — Ed. 

PRAISE IS IN ORDER 

I just want to offer my thanks for Neil J. 
Rubenking's free utility MenuZap, described 
in the January 5 issue of PC Magazine (Solu- 
tions/Utilities). I had been wrestling with the 
Programs submenu of the Windows Start 
menu being "out of order" since Thanksgiv- 

How to Contact Us 
We welcome your comments and suggestions. 
When sending e-mail to Letters, please state 
In the subject line of your message which 
article or column prompted your response. 

EHUI. pomag9zd.com 

FAX 212-503-5799 

MAH Letters, PC Magazine 

One ParK Avenue 

New York, NY 10016-5802 



All letters become the property of PC 
Magazine and are subject to editing. We regret 
that we cannot answer letters 
individually. To send submis- 
sions for PC Solutions, please 
see the sidebar "How to Con- 
tact Us" on the last page of 
that column. 



Corrections and Amplifications 

In our review "At Your Service" (Hrst Looi(s, December 15, 1998, page 71), we Incorrectly stated that only 
those on Portico's contact list could leave a telephone message with the service; In fact, anyone can. W6 
also mistakenly stated that customer service representatives are available only during working hours; they 
are available seven days a week from 8:00 A.M. to midnight, eastern time. 

In the Second Looks column "Love the Protection, Hate the Fees" (January 19), the URL for Symantec's 
knowledge base was misprinted. You can go to www.sywantec.com/techsupp/krtowbase/lndax.htmland 
click to the NAV 5.0 informatton i 
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ing. Apparently, one of my family members 
accidentally rearranged the order of pro- 
grams via the drag-and-drop feature. 

I was beginning to think this might be a virus 
side effect, but thanks to Rubenking's descrip- 
tion, I've ruled that out and am back "in order."' 

Bill Jones 
via the Internet 

CODE-DEPENDENT 

I have always depended on your magazine to 
deliver much more than the standard Huff and 
marketing content all the others feed us. This 
became even more the case once I began pro- 
gramming, with Neil J. Rubenking's wonderful 
articles on utility applications and their ac- 
companying code and programmer's notes. 
But now you've given in to marketing opinions 
and traded off excellence for mediocrity by 
banishing his work to the Web. You must real- 
ize what is more important than anything else 
in your business: valuable editorial content! 

Robert Meek 
via the Internet 

We hope you 'II consider our Web site a vital 
part of your overall PC Magazine e.xperience 
and will visit it to read and download content 
that we agree is very valuable. — Ed. 

MEDIUM RARE 

Regarding Bill Howard's column "Ten Trends 
for 1999" (January 5): 1 constantly see in mag- 
azines the question of which medium will re- 
place floppy disk drives. Every opinion, in- 
cluding Howard's, is that it will be the Zip 
Drive, the Jaz Drive, or another cartridge de- 
vice, especially among those that are back- 
ward-compatible with the floppy disk. 

Backward compatibility is really not an 
issue. For the most part, floppy disks were not 
backward-compatible with themselves. The 
double-sided, double-density drives had trou- 
ble reading earlier formats unless they were 
written on the same drives. 

The question then becomes, "What is cur- 
rently the most-used medium?"The obvious 
answer is CDs. Every vendor that I do busi- 
ness with sends its software on CDs. CDs hold 
more data than floppy disks ever will, includ- 
ing the cartridges that everyone touts. And 
with the advent of rewritable CDs, the final ar- 
gument for floppies becomes moot. 

The CD-RW docs everything a floppy disk 
can do and more, and prices for CD drives and 



disks continue to fall. It may not happen in 
1999, but soon the floppy disk will disappear. 

Roberta. Mengelkamp 
Las Vegas, Nevada 

CHIPS AHOY 

In his letter (January 19), Robert Fogel criti- 
cized your selection of the Matrox Millen- 
nium G200 as an Editors' Choice because he 
was unsuccessful in using it on his Super Sock- 
et Seven motherboard. The problem does not 
lie with the Millennium G2(X) but with the 
chip set used by the motherboard.That is not 
the fault of Matrox, which has built a card that 
complies with the AGP specification. But with 
the correct AGP driver for the motherboards, 
available from the manufacturer's Web site, 
Millennium G200 video cards can be used on 
all Super Socket Seven boards. 

Stephen M.Siu 
via the Internet 

Your report on the Virtex chip ("Chips That 
Change Their Spots," Trends, January 19) 
seemed reasonable enough until the final sen- 
tence. That such a chip could lead to "one 
computer capable of running many operating 
systems" doesn't strike me as much of a 
breakthrough. A computer based on the Pen- 
tium/.v86 family lets you run DOS, Windows 
95 and 98, Windows NT. OS/2. Solaris, Linux, 
and so on. I think the real point is that it would 
let you run operating systems that were writ- 
ten for other chips 

David C. Johannsen 
via the Internet 

That's correct. Thanks for pointing it out. — Ed. 
CD LABEL LAMENT 

One hardware category I have not seen cov- 
ered in recent PC computing magazines is 
that of CD label printers. I bought one last 
year for $ 1 ,200. A total rip-off, but the printer 
does work, and I am able to print CD labels. 
The company has a no-return policy and is not 
user-friendly, but it is one of the few vendors 
on the block and can demand what it wants. 
The prices for these printers are sky-high. As 
CD-RW technology becomes standardized, 
it would be nice to have a PC Magazine 
roundup of available CD label printers, along 
with your usual excellent Editors' Choices. 

Eric Johnson 
via the Internet 
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Live the experience ! 







It's a totally different way to stimulate your senses. 

The Live! experience is a totally different way to interact with your PC. Our multimedia upgrades take 
you places you've never been. It's seeing and hearing for the first time. It's being there without ever leaving 
your seat. It's the adventure of a lifetime. Turn your PC into an extraordinary entertainment center — 



at an incredibly affordable price. 



li! GAMER 
EIIIIIS' 



cre:Ative 

www.soundblaster.com/golive/ 



MVP 

Winner 



Choose 005 at www.pcmag.com/inlolink 

■£•1999 Creative TecliMOlogy lid All brand or iiroduct names listed are trademarks o' rtj; ;:t. ,■!! ■rr,,:,:,r,iiv v : m im i t 'nn r ■e;i,«iii\.! I.rjideis If you re not on llie net. give us a call at 1 800.998 5227 tor rnotc mtormarion 
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1998 

PC COMPUTING 
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Portability. 



Style. Never before has a computer so elegantly 
streamlined offered such formidable power Presenting 
Portege" 301 OCT. A sculpted sliver of magnesium- 
alloy casing. Concealing the greatest capabilities 
Toshiba has ever offered in a portable this compact. 
It's the executive privilege with a very practical purpose. 



Size. It's the ultimate traveling companion. 
Barely three-quarters of an inch thin. 
Under 3 lbs. light. Portege 301 OCT travels 
discretely wherever you go, yet it offers 
features like a full-sized keyboard and a 
generous 10.4" TFT active matrix display. 



01998 Toshiba America Informalion Systems, Inc. Ponege >a a trademark oi Toshiba America Information Systems, Inc. '3600 KB/s maximum cJata transfer rate. Intel Inside I090 and Pentium are registered trademarks 
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pentium* 




Expansion. The possibilities are endless. With 
an optional lightweight battery, two PC Card 
slots, an optional PC Card 24X* CD-ROM 
and standard port expander. It's the ideal 
balance of portability and performance. Call 
1-800-TOSHIBA or click on www.toshiba.com. 



Performance. 




ft>wer. Portege 3010CT is ready for virtually 
anything. An Intel Pentium* processor 
with MMX^ technology, 266MHz. A 4.3 
billion-byte hard dnve. 32MB of high speed 
EDO DRAM and a 128-bit NeoMaglc" 
graphics controller. Plus a 56K modem. 




TOSHIBA 

The World's Best Selling Portable Computers. 



»nd MMX Ik a tr»d*m«(k of lm«l Corporttion All products And n»mei mentioned are the propeny of their retpeclive compenieft All ipecificationi and availability are subject to change All rights reserved. 
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Fast-Forward to 2010 

IBM's top visionaries imagine a future with holographic storage 
cubes, digital groceries, Internet everywhere, and easy computers. 



Fast-forward five or ten years, and 
imagine how computer technology 
will be woven into your everyday 
life. Here's a glimpse of some of the 
products and technologies that are bubbling 
up inside IBM's research labs, plus a look at 
what that world will be like through the eyes 
of two of IBM's top strategists — Paul Horn, 
director of IBM Research, and Phil Hester, 
chief technology officer of IBM Personal Sys- 
tems Group. 

For starters, your refrigerator will know 
when you're running low on milk and re- 
mind your hand-held device so you 
can pick up a quart on the 
way home. At the 
grocery store, you'll -^>-^ 
pick up a few items, 
toss them in a bag, 
and leave; radio-fre- 
quency tags on the 
items will charge your 
account automatically 
Your car dealer will de- 
tect car problems re- 
motely and correct 
them by downloading 
software repairs directl> 
to your car over an In- 
ternet connection. 

Within the next one 
to two decades, you'll 
have a terabyte of 
storage in an econom 
ically affordable de\ic\ 
(about $1 a terabyte) on 
the desktop. And a minia- 
turized, portable storage 
device will hold all the information in the Li- 
brary of Congress. IBM's fundamental sci- 
ences group is now figuring out how to store 
and retrieve bits on a holographic storage 
cube, which provides significantly greater 
storage capacity than magnetic media. 

You'll interact with appliances via speech 
recognition that will understand requests in 
context — not just type for you — and digital 
assistants will give you thoughtful advice. 
Computers and digital phones will have 
GPS capabilities, so you'll get information 
on products as you browse through stores. 



And as you're driving in the car, you'll get 
information on the restaurant that's around 
the corner. 

DEEP COMPUTING 

Then there are all the possibilities that "deep 
computing" opens up. With its genesis in 
IBM's work on the chess-playing computer 
Deep Blue, deep-computing technology fo- 
cuses on analyzing data patterns and extract- 
ing useful information from vast databases. 




What's in Store 



I 



Car area networks: Car manufacturers 
win detect prot)tefns and downioad service repairs 
wfretessty to your CAN. 

Digital groceries: Radio-frequency tags on 
groceries will charge your account as you leave 
the store; checkout lines will be unnecessary. 

Massive storage: Miniaturized storage units 
wM hold hundreds of hours of video for about 
$1 a teratiyte. 




GPS-based agents: Peraonai digital 
assistants with GPS capabWy wH oftar 
relevant advice t>ased on your location. 



mixing chemicals and feeding them to ani- 
mals, scientists might create a drug and 
check its in-vivo efficacy on a computer. 
"The information in the gene databases will 
be more valuable than the drug itself," 
says Horn. 

In the next generation of personal com- 
puting, everyone and everything will be con- 
nected to the Internet, but not through per- 
sonal computers. Says Hester, "As wireless 
global communications expand and the cost 
of memory and semiconductors comes 
down, there will be a point where we can 
build task-specific mobile devices that can 
connect you regardless of where you are in 
the world." 

Simplifying the personal computer is also 
a high priority. Researchers at IBM are now 
working on an inter- 
face that will recog- 
nize users visually 
and will present cus- 
tomized interfaces. 
For instance, an inter- 
face presented to a 
child will be different 
from an interface dis- 
played for a parent. 
IBM's Hester sums it 
up best: "The PC is 
more complex than a 
lot of folks would like 
to deal with. " 



Smart appliances: ReIHgeratorswfll iinow 
when you're running low on mik and will serKl 
1 reminder to your PDA. 

igital drugs: Pharmaceuticaiswillbecheciied 
or In-vivo efficacy on computers instead of anitnals. 



"Deep compiiling refers to things you never 
could have believed a computer could do." 
says Horn. "It will help us understand massive 
challenges such as the mapping of genes, ac- 
celerated design of life-saving drugs, and pin- 
point weather forecasting." 

For instance, understanding the human 
genome, which Horn considers the key 
mathematical problem of the next century, is 
a deep-computing task. Deep-computing 
techniques will be used as well in simula- 
tions of new medicines and chemical 
processes. Instead of designing drugs by 



NO LIMIT IN SIGHT 

Are there physical 
limits to advances in 
computer technolo- 
gy? "There's no imme- 
diate limit in sight for 
the next five to ten 
years. Bandwidth, stor- 
age, and compute power 
will all increase," says 
Horn. Tenfold to one-hundred- 
fold improvements are possible without rad- 
ically new approaches: beyond that, a funda- 
mental change will be needed. One reason 
for the extended mileage is that the amount 
of power required in a compute step is less 
than previously thought. The amount of en- 
ergy required to do one compute operation 
approaches the energy of the atom itself, 
Horn adds, and it's possible to store many 
bits in an atom. 

The next question on his mind: How do 
you compute without using energy'? 
— Carol Levin 
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Tracking Web 
Music 

Ol I Ik- lop live keyword searches on 
the Web search engines HotBot and 
Lycos, four arc of an erotic nature. 
Hie fifth keyword is attracting a remarkable 
amount of interest witht)ut being even slight- 
ly risque: MP.^. 

Compressing CD-quality sound by a factor 
of 12 while maintaining nearly the same fi- 
delity. MP3 is currently the file format of 

"Moonlight Sonata" ('/?iiv6fln/MorrO;l 
"Need for Speed" (Lucas) 
"Sex on the Beach" (Neo-Gen) 
"Varsity Blues" (sound track) 
"If You Believe" (Vickie Wians) 
"Atomic Dance Elxplosion" (Tmncc Control) 
"Anyplace I'm Going" Rush) 

The most popular music downloads 
are primarily from Independent 
artists willing to give their music 
away for free in exchange for 
widespread distribution. 

Source: MP3.com: data lor January 21, 1999. 

choice in the ever-growing world of down- 
loadable digital music. Nevertheless.other file 
formats, such as a2b and Liquid Audio, are 
challenging MP3"s ascendancy. At the recent 
Digital Music Showdown in New York City, 
representatives from a2b Music, Liquid 
Audio, and MP3.co!ti pinpointed file securi- 
ty — and its effect on music companies" 
profits — as a key objective for the industry. 

Liquid Audio and .^(1 other software, hard- 
ware, music, and Internet companies — includ- 
ing Diamond Multimedia and MP.^.com — 
have allied to form the (ienuine Music 
Coalition. Ilie Coalition will t)ffer free utilities 
that place a Genuine Music Mark on any Liq- 
uid Audio or M P3 file, leaving a sort o\ water- 
mark to prove that the music file is the gen- 
uine article. Such offerings will be compatible 
with the Recording Industry Association of 
America's Secure Digital Music Initiative, 
scheduled for delivery later this year. 

MP3.com has also closed a deal for an $ 1 1 
million investment from Idealab! and Sequoia 
Capital Partners, and it plans to continue try- 
ing to alter the [lower structure of the music in- 
dustry by supporting independent artists and 
labels. Its cause may be aided by Lycos's new 
MP3 Search site (/;//).Iv(V(/<7i./\ (/).v.(y</((). which 
has searchable links ti)over half a million MP3 
files. The site is avoiding copyright difficulties 
by providing lists of sites rather than content, 
but MP3 Search plans to keep users happy 
with improved search mechanisms and direc- 
tories of bands and soniis. — Slunoii ,\asli 




The Sharper Image: Digital or Optical? 




In this age of digital inliirma- 
tion. with so much attention 
given to the spec sheets on 
digital hardware components, 
it's easy to overlm)k the im- 
portance of analog (nondigital ) parts. Our 
recent evaluation of digital cameras in the 
issue of January 19. 1 W9. taught us that 
not all "megapixel" cameras are alike. We 
learned that the quality of the optical lens 
is jusl as important as the pixel resolu- 
tion — if not more so — in producing high- 
quality digital photos. At press time PC 
Magazine Labs is performing digital- 
videi> camcorder tests for an upcoming 
feature story, and they're also reminding 
us of the limitations of digital solutions in 
tasks such as zooming. 

Vendors proudly label 
their digital cameras 
with the cool buzzword 
nicj^api.xi'l. But just as 
with traditional film 
cameras, the picture 
quality of a digital 
camera is only as 
good as what the lens 
delivers onto the 
image-recording medi- 
um — the million-pixel 
charge-coupled device 
(CCD) array, in the 
case of digital cameras. 
Merely throwing more 
pixels into the digital 
camera doesn't help if 
the lens can't sharply 
resolve the image. 

In our recent round- 
up of megapixel-class 
digital cameras, PC 
Magazine Labs saw a 
wide variation in the 
quality of photos pro- 
duced by cameras capa- 
ble of the same res- 
olution. One of our 
Editors' Choices, the 
Sony MVC-FDSl — 
with the maximum res- 
olution of 1 .()24-by- 
76S — outperformed 
even cameras with 
more pixels, such as the 
Leicadigilux(1.28()-by- 
1.024). in the jury tests. 
In our Transition Pixel 



test, the Sony camera demonstrated a supe- 
rior point-spread function, which correlates 
positively with the lens's resolving power. 

Digital-video camcorder manufacturers 
also try to impress you with labels such as 
"lOOX Digital Zoom. " But you have to 
read the fine print in the owner's manual 
to learn that such digital zoom results in a 
fuzzy image. While optical zoom involves 
changing the lens's position to magnify 
the image — as you would with a tele- 
scope — digital zoom blows up the image, 
which is digitized into pixels, by spreading 
the pixels apart and putting interpolation 
pixels between them, using algorithms 
such as B-spline interpolation. Digital 
zoom doesn't add more information to the 
photo— as optical zoom 
does — but provides 
the best guess. calculat- 
ed with the algorithm. 

Therefore, the im- 
age resulting from dig- 
ital zoom is t)ften of 
poorer quality than an 
image using optical 
zoom of the same mag- 
nification. Today many 
digital cameras and dig- 
ital-video camcorders 

II ....... use a combination of 

M OPTICAL ZOOM ... , 

^ optical and digital 

zo(5m. For the best pic- 
ture quality, you should 
disengage the digital 
zoom. 

■^ou may have seen 
photographic wizardry 
in movies, such as 
Kiiriny of the Slate. A 
digital-graphics engi- 
neer zooms in on a 
surveillance camera 
image. The boss tells 
him to clear up a blur- 
ry face. After a few 
mouse clicks, what 
began as a very pixe- 
lated blur becomes a 
clear and identifiable 
t;ice. It just doesn't 
work this svay in real 
lile. No digital compo- 
nent is capable of mak- 
ing up information 
that simply isn't there, 
— S. Jae Yang 




A 4X optical zoom (above) refocus- 
es the lens to deliver a magnified 
image that's sharper than a 4X 
digital zoom (below), which blows 
up an image by spreading the pix- 
els apart and filling in the spaces 
with interpolated pixels. 
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MILLENNIUM BUG 




Here Now: Y2K 

As the countdown to the 
year 2(KK) moves for- 
ward, early examples of 
the glitches computers may run 
into because of date fields that can t 
distinguish between "ZOOO" and " 1 9(K)" are al- 
ready taking shape. 

Doomsayers have been predicting that 
when January of next year arrives, computers 
everywhere will create chaos. What you may 
not know is that examples of isolated 
problems are already cropping up. be- 
cause computers track data that 
will have pertinence in the future. 

Recently Scieniific American 
collected some of the Y2K prob- 





lems that have already occurre d: 
•A Minnesota woman who 
is over KM) years old re- 
ceived an invitation to at- 
tend kindergarten in 
her hometown, follow- 
ing a computer error. 
• Unum Life Insurance deleted hun- 
dreds of records from a financial report- 
ing database after one of the company's com- 
puters mistook "(K)" in a dale field for 1900. 
• Amway Corp.. which uses networked PCs to 
track the expiration dates of chemicals it 
mixes, had a string of chemicals rejected by 
the network because the expiration dates 
seemed to be in the year 1 9(K). 

As the pesky Y2K problem is al- 
ready making a name for itself, the 
number of large technology com- 
panies looking to beat it is grow- 
ing too. Netscape is working with the De- 



fense Department to tie Y2K information 
to the company's portal site. Netcenter. 
Microsoft and Novell recently made sever- 
al announcements regarding Y2K tools and 
training. Microsoft Y2K Product Analyzer, 
which looks over a PC s hard disk for year 
20(K) problems, is available for free at the com- 
pany's Web site. Microsoft has also produced 
plug-ins for users of Excel 97. who may have 
Y2K problems in their spreadsheets. And the 
company's upcoming Systems Management 
Server 2.0 will let network managers auto- 
matically scan networked PCs 
for Y2K problems. \ 

Novell, like Microsoft, 
has produced a free Y2K 
tool: Information Ferret 
lets users of Novell 
software scan for 
year 2(XX) problems. 
— Sebastian Rupley 




Y2KWithout Fear 



Wi 



are alt hearing many nightmarish scenar- 
ios about the possible effects of the year 
2000 bug. But as far as I'm concerned, the 
worst Y2K damage has already occurred: Because of un- 
certainly and outrageous fear mongering, there Is In our 
society a pervasive fear of the future. 

All the talk of the millennium centers on the bad things 
that might h£ippen to all of us. When we should be looking 
for reasons to be hopeful about reaching a significant 
milestone in the history of humankind, we're consumed 
wfth anxiety. And not because of war or disease or 
hunger Rather we're consumed with fears about what 
harm our everyday appliances will do to us. 

I'm not talking about fundamentalist groups who see 
miiiennlal portents of the end of the world or about 
waiting-for-the-mothershlp-to-retum cultlsts who are 
heading for the caves of New Mexico to await doomsday. 
I'm talking about average citizens, who are reasonably 
confident we'll survive the turning of the calendar but 
Jake Kiichner who also are pretty sure we will suffer some technolog- 
ical pain in the process. 

The truth, however, is that when we hit the year 2000 nu- 
clear missiles will not fire randomly, planes will not fall from 
the sl^, the financial system will not collapse, arxi we won t 
be plunged into months of deadly venter power outages. 

You hear a lot of people warning that the Y2K bug will 
make our computere unreliable. Since when have com- 
puters been reliable anyway? Mine are full of bugs. I 
can handle one more. This doesn't mean there isn't se- 
rious work needed to update much of our hardware 
and software, as the report above Indicates. 
But the truth remains that whatever disruptions 




occur because of this problem will be minor and scat- 
tered. If next winter is anything like the one just ending— 
with power outages, transportation shutdowns, and 
deaths caused by ice storms, heavy snowfalls, and floods 
from one end of the country to another— we probably 
won't even notice any Y2K effects. We'll be too bu^ cop- 
ing with Mother Nature. 

Speaking of which, If you consider the everyday 
threat of hurricanes in Florida and the other Quif 
states, tornadoes in the central U.S., subzero temper- 
atures and snow across the northern part of the 
country, freezing rain and Ice from Maine to the Car- 
olinas, and earthquakes and mudslides on the West 
Coast, you have to conclude that Just about every 
American should already be prepared for short-term 
power outages and disruption of commerce and gov- 
ernment services. 

Folks, if you've taken the reasonable precautions that 
reasonable people take every day— acquired extra bat- 
teries, stocked food and water for at least several days, 
and backed up vital documents and records— you've 
probably done everything you need to do to prepare for 
whatever the millennium may throw at us. 

The millennium should be a time of hope. The Cold War 
Is over. We haven't had a world war In over 50 years. 
There are significant advances In medicine and agricul- 
ture. We're concerned about overpopulation and global 
warming, but we still believe we have the wherewithal to 
deal with those problems. And yes, technology Is still on 
the whole a veiy positive influence. In f^ct, we can't solve 
our problems without it. 

As we get closer to the end of 1999, you can look to the 
future with equanimity. You don't need to buy weapons, 
amass gold bars, or stockpile rice and beans. Above all, 
you don't need to be afraid. 
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< Awards speak louder than words. > 
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Experience award-winning quality with Acer's 79g. 



Acer's 79^ is heinj; hailed as the hishcst perfcimiint; and nuisi 
reli.ilile mDnitur in the industr\'. Alter reccivins numerous 
awards from PC' World, BusinessWeek, KJ ^amini; and ,i do:en 
other major IX; maaicines, the 79^ is clearly settinj; the Ix'nch- 
mark tor superior imaye and text quality. 



INSWAP 



li .ilso comes « ith a full ihree-vear warrant\' and 
.iiie-\var "Hot Swap" pro<;ram. Bcvause we are so 
lonfiJent in our monili>r's reliiihiliiv, the "Hot Swap" 
pri)j;ram allows customers to rcxx-ive a repbcement 
monitor w ithin 48 hours.* 



• Superfine .25 mm Stripe 
Pitch 

• Aperture Grille 17'CRT 
(16" Viewable) 

• 1 600 X 1200 Ni Resolution 
at76Hz 

• PC/Mac Compatible 



The choice is simple, this impressive monlror is second to 
none in qualirv, pertoniiance and reliahility. Rut don't take ixir 
word tor it. View the monitor yourself and see why awards do 
speak louder than words. For more information, please call 
1-800-579-2257 ext. 123 or visit us at www.acerperipher.ils.com. 
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• C«(<Mn oondBona aeplv ConlM your local <MrtMO' MM* w out wm tM fw wMi www 

OCopyngnt 1999 Ao«r P*rvn«nM Amonca All ngMa tM«ivM QKf<Vt Pvhwiy %ar Jo«a C* KI34 Fai <«oei 47>> tg^ Pm^ucl kp»:'rK:jit>on« »kjtM«ct » rfurn;* wtr^S 
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What a laptop can do. 



1 . Get e-mail. 2. Send e-mail. 3. Search the Net. 4. Prepare 
memos. 5. Check appointments and contacts. 6. Set up a new 
derivative pricing model. 7. Put together a 3D animated short film. 
8. Lay out the company newsletter. 9. Analyze data from radio 
telescopes. 10. Edit digital video. 11. Design a new kitchen. 
12. Develop new software. 13. Develop new CD-ROMs. 
14. Retouch swimsuit photos. 15. Play photo-realistic 3D video 
games. 16. Assist with scientific visualization. 17. Play back audio 
CD. 18. Expedite numerical analysis. 19. Do mail merges for the 
high school reunion (unless you went to a really small high school). 
20. Aid in digital signal processor design. 21 . Do database 
programming. 22. Use lots of floppy disks. 23. File income tax 
returns. 24. Composite digital video. 25. Author virtual reality. 
26. Store a large number of files. 27. Connect to a large number of 
external storage devices. 28. Play educational CD-ROMs. 
29. Conduct virtual reality demonstrations. 30. Balance the 
checkbook for a Fortune 500 company. 31 . Run spreadsheets with 
decision-making and nested functions. 32. Analyze spreadsheet 
data by creating pivot tables. 33. Aid in artificial intelligence 
programming (implementing some version of the sigmoid model). 
34. Create organizational flow charts. 35. Build animation for 
presentations. 36. Replicate and synchronize databases. 37. Do 
voice analysis. 38. Do audio editing. 39. Create a greeting card. 
40. Use smart cards. 41 . Help business people practice Japanese 
with a language CD-ROM. 42. Help ordinary people decipher a 



ada 



Introducing the Jornada 820 Handheld PC. • Just 2.6 pounds. 

• A convenient-size screen and keypad. • More than 10 hours of battery life. 

• With a 56K modem and Pocket Office software built in. And less-vital stuff left out. 

• $999. Available at CompUSA, Fry's, Micro Center, J&R Computer World, and select 
Office Depot and Staples locations. 



Eslimated street price subject to change. Microsoft, Windows and the Windows CE logo are either registered trademarks 
or trademarks of Microsoft Corporation in the United States and/or other countries. ©1998 Hewlen Packard Company. 



What you really do. 

1. Get e-mail. 2. Send e-mail. 3. Search the Net. 4. Prepare 
memos. 5. Check appointments and contacts. 
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Expanding Possibilities 



www. hp. com/jornada 
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Everex StepServer'" ES 

is the Enterprise Server Leader 

Step up to the top level of enterprise server speed, and 
give your client desktops rapid access to business-critical, 
enterprise-wide database applications. Combining the 
power of quad Intel' Pentium' 11 Xeon"' processors 450 MHz 
with full-speed L2 cache and supporting up to 4GB of 
memory on a 100 MHz ECC protected system bus, the 
StepServer'" ES is far in front of the pack in the enterprise server platform race. 




Everex StepServer CS 

is a Brutally Fast Departmental Server 

Step up to a new level of departmental 
server speed, and quickly give your client 
desktops the departmental information 
they need to continue your business 
growth. Combining the power of dual Intef 
Pentium' II processors 450 MHz supporting 
up to 1GB of SDRAM on a 100 MHz ECC protected system bus, the 
StepServer™ CS leads the pack in the departmental server platform race. 



For details call 1-800-EVEREX-1 or 510-498-1111 •Visitourwebsiteatwww.everex.com 

TteiiMlntdelogaMBlandnintumareregsleiedliadernansmxw STEP anlSKpSenw are inlani'iisoiEvera System. incAloi^ertaile^^ 

propwl^olKuwDtOwontiefs Speci ta toni are sUiiedBaangeatwlfiotce C 1986 EvaoSi^iws inc Ai '^.is 'es«n«<) 
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DISPLAYS 



5 Million Pixels, And Counting 



You're late for an important meeting, 
and you're not quite sure how to get 
there. Imagine calling up the ad- 
dress on your on-screen map and actually 
being able to see all the streets and land- 
marks in detail. 

Or you're a trader and you need to digest 
information from six different screens at once. 
How much easier would it be if the text and 
figures were clear and crisp from a distance? 
Or picture yourself examining your own X 
rays in detail on a computer screen. 

IBM's new Roentgen display. an ultra-high- 
resolution active-matrix LCD that's just now 
making its way out of the research lab and 
into high-end applications, offers all that. But 
you'll have to wait a few years before it reach- 
es your notebook. 

Intended initially for medical imaging ap- 
plications, the Roentgen (named after the dis- 
coverer of the X ray) has some impressive 
specifications:The 16.3-inch display has a res- 
olution of 2.560 by 2.048 pixels (over 5 million 
pixels). That's 6.7 times as many pixels as an 
XGA display (1.024 by 768 pixels) and 4 
times as many as a Super XGA (1.280 by 
1.024 pixels). 

To illustrate the vast improvement another 
way: A typical desktop monitor has 80 to 100 
pixels per inch (ppi ). while the Roentgen has 
2(X) ppi. That means a 10-point character has 
four times as many pixels as the same charac- 
ter on a CRT monitor, resulting in sharper 
edges and a crisper image. All those extra pix- 
els produce more detailed letters and make 
reading on-screen easier on the eyes. Accord- 
ing to IBM. the extra detail is especially useful 
for reading ideogram-based Asian languages. 

One of the breakthroughs that enabled the 
researchers to pack more pixels into the dis- 
play involved the use of aluminum and copper 
instead of traditional display metals molybde- 
num and tungsten. Aluminum and copper are 
better conductors and allow the resolution to 
rise and the price to drop. 

The Roentgen will be sold initially as a stand- 
alone display at $5,000 to $10.(XX) by the end of 
this year or early 2000. Since the Roentgen uses 
the same basic manufacturing techniques as 
current high-end LCDs, once the production 
volume increases IBM expects that the price of 
the Roentgen will match that of a current high- 
end notebook display. IBM has not set a specif- 
ic date for using the display in high-end 
ThinkPads, but they're the display's ultimate 
destination.The major stumbling block as far as 




Robert WisnieR. 
manager of IBM's 
Roentgen project 
demonstrates the 
display's abilltv to 
show extremely 
detailed images, 
such as X rays. 
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getting the displays into ThinkPads earlier, ex- 
plains Robert Wisnieff. manager of the ad- 
vanced display technology laboratory at IBM's 
Thomas J.Watson Research Center, is that the 
Roentgen's power usage is currently half as ef- 
ficient as that of existing notebook displays 

But you may not have to wait so long to 
see a clearer picture. Microsoft has also been 
working on improving display resolution, 
but it has taken a completely different ap- 
proach. Its ClearType technology is a soft- 
ware-based solution that's designed to up- 
grade existing notebook displays. ClearType 
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IBM ThinkPad 770Z Roentgen 

Diagonal viewing area (inches) 13.3 16.3 



Resolution 

Number of pixels 

Pixels per Inch 

Transistors 



1,024x768 
786,432 

J6 
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uses signal-processing techniques in order to 
sharpen up text at the subpixel level. Ac- 
cording to Microsoft, it improves notebooks' 
display resolution by 300 percent. 
— Sharon Nash 



E-COM MERGE 



The Online Complaint Window 



The numbers for the fourth quarter of 
'98 have rolled in from e-commerce 
sites, and the news is bullish. Holiday 
buying shot through the roof, and stock mar- 
ket investors sent shares in the companies 
running these sites skyward, on a scale the 
world rarely sees. 

According to data from ZD Market Intelli- 
gence, more than 30 million American adults 
at least browsed the shopping sites on the 
Web over the holidays, and more than 8.2 mil- 
lion of them bought cyberwares — at least $2 
billion worth. Market researchers at Jupiter 
Communications peg that number at over $3 
billion. But even though the age of 
e-commerce has arrived, concerns 
are arising about customer service 
and reliability. 

"The combination of retailers 
that launched or relaunched their 
sites within weeks of the holiday 
sccison. coupled with the significant, 
unanticipated increase in traffic, led 
many sites to underperform." says 
Nicole Vanderbilt. senior analyst for 
Jupiter Communications "Compa- 
nies spent considerable dollars to 
acquire the customers that visited 
their sites If they don't shift their ef- 
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browsed 
online for 




online by 
adults: 



forts to alleviate technology issues and im- 
prove customer service in the coming months, 
they risk losing the customers they spent so 
much to acquire. " 

In a Jupiter customer-satisfaction survey of 
2.300 U.S. households, lack of merchandise 
availability was frequently cited as a problem, 
with 15 percent of respondents complaining 
about empty cybershelves.The cost of ship- 
ping and handling was also a significant 
source of dissatisfaction, with 14 percent of 
Jupiter's respondents grousing about it. Slow 
site performance was also high on the list, 
drawing complaints from 13 percent of re- 
spondents 

All of this raises concerns 
about keeping shoppers attract- 
ed to online stores. Jupiter's ana- 
lysts say that only 37 percent of 
respondents said they would 
spend more money online next 
holiday season than this season. 
Jupiter analysts consider this an 
"alarmingly low" number. More 
than half the respondents said 
they would spend the same 
amount next time, and 5 percent 
said they would spend less, 
billion — Sebastian Rupley 



MARCH 9. 1999 PC MAGAZINE 35 



TRENDS ESSES^M 



HAND-HELDS 



Palm-Size PCs: Now in Color 



Adding color to a palm-size PC may 
seem like overkill, but preproduc- 
tion versions of two upcoming 
Windows CE hand-helds — the 
Compaq Aero 2100 and the Hewlett-Packard 
Jornada 420 — demonstrate the advantages of 
color, even on small screens. You can expect to 
pay a $100 premiimi for a color display rather 
than a monochrome display. 

Code-named Wyvem by Microsoft, the op- 
erating system for the color palm-size PCs is 
the latest revision of the Windows CE plat- 
form. In addition to support for 256 colors and 
240-by-320 resolution, other enhancements 
include TrueType fonts instead of bitmap 
fonts and rechargeable batteries. 

With an eye to enterprise customers who 
may want to develop applications, Wyvern 
also includes support for Visual Basic, Ac- 
tive Data Objects (a database layer that en- 
hances communication between an ap- 
plication and database), and Microsoft 
Foundation Classes (a common command li- 
brary). Manufacturers can offer support for 
those features on ROM (using approxi- 
mately 650K) or provide the tools on-disk 
for loading into RAM, although the latter 
method decreases per- 
formance, according to 
Microsoft. 

The first-generation 
monochrome palm-size 
Windows CE devices 
cost about $400 with 
4MB of RAM. Expect to 
pay about $500 for a 
color model, likely with 
8MB of RAM or more. 
The Compaq Aero 2100 
will be available in 
March. The HP Jornada 
420 will ship in extremely 
limited quantities in Feb- 
ruary, with wide distribu- 
tion in March. 

Models and bundles: 
The Compaq Aero 2100 
will come in three ver- 
sions, two of them with 
16MB and one with 
8MB of RAM, each 
based on an 80-MHz 
NEC MIPS R4000 
processor. A 16MB 
version with a docking 
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COMPAQ AERO 2100 



www.compaq.com 
256-color display 
80-MHz NEC MIPS R4000 
16MB RAM 
10.9 ounces 




cradle/recharger, lithium ion bat- 
tery, and slipcase will sell for $499. 
At press time prices haven't been 
set for the 8MB Aero 2100 and the 
second 16MB model, bundled with 
an extra battery and a fancier car- 
rying case. 

The HP Jornada 420, which is 
powered by a 100-MHz Hitachi 
SH-3 processor, will sell for 
$519 — including a docking cra- 
dle/charger and one lithium ion 
battery — and will come in just one 
version, with 8MB of RAM, ex- 
pandable to 16MB. 

Size and weight The preproduc- 
tion units we tested are roughly the 
same size, and each weighs 9.2 
ounces with battery. Final-version 
ratings are 8.8 ounces for the Jor- 
nada 420 and 10.9 ounces for the 
Aero 2100. The silver-colored 
Aero 2100 measures 0.8 by 3.3 by 
5.3 inches (HWD), and the dark- 
purple Jornada 420 measures 0.9 
by 3.2 by 5.1 inches. The Jor- 
nada 420's measurements 
include a clear flip 
cover, similar to the 
opaque one on the 
3Com Palm III, which simultane- 
ously protects the display and lets 
you see the contents. 

Display size and quality: The dis- 
plays are 2.4 inches wide by 3.2 
inches high. The power-on buttons 
are also used to increase screen 
brightness, with one brightness level 
for the Jornada 420 and two 
levels for the Aero 2100. 
While shipping versions 
may vary from our samples, 
the backlit passive-matrix 
display on the Jornada 420 we 
saw is significantly brighter 
than the reflective TFT active- 
matrix display on the Aero 
2100. In each case, color makes it 
easier to view data elements on 
the screen. (Certainly playing soli- 
taire is easier in color than in 
monochrome!) 
Battery power Both models use 
internal lithium ion batteries. The Jor- 
nada 420's battery is rated at roughly 6 



HP JORNADA d20 

www.hp.com 

• 256-color display 

• 100-MHz Hitachi SH-3 

• 8MB of RAM 

• 8.8 ounces 

• $519 



hours of continuous oper- 
ation. Compaq hasn't fi- 
nalized battery ratings at 
press time, but it expects 
the Aero 2 1 00 to last for 6 
to 10 hours. Note, how- 
ever, that these battery 
ratings are calculated 
based on display bright- 
ness that's turned down or 
off, modes that you're un- 
likely to use. 

Controls and 
connectivity: The 
controls on the two 
new hand-helds are 
similar: Each has 
buttons on the bot- 
tom front of the case 
to quick-start major 
applications, plus but- 
tons on the left side to 
navigate and select 
menus and applications 
and to control the unit's 
voice recorder. 
Like all palm-size com- 
puters, each of these units 
provides a touch screen with 
an internally stored stylus. 
Each unit also has a Compact- 
Flash Type 1 1 slot and an infrared port. Both 
the Aero 2100 and the Jornada 420 have se- 
rial ports on their docking cradles. While 
both models have microphones, tiny speak- 
ers, headphone jacks, and alarm LEDs, the 
Aero 2100 also has a vibration mode for 
schedule alerts. 

Bundled software: Neither Compaq nor 
HP is including Visual Basic, Active Data 
Objects, or Microsoft Foundation Classes 
support in ROM in their shipping models. 
The Aero 2100 includes Compaq Asset Man- 
agement in ROM for use on networks and in 
corporate environments. Beyond the stan- 
dard Windows CE for palm-size PC soft- 
ware, Compaq has not finalized software 
plans at press time.The Jornada 420 will ship 
with HP Backup, the business calculator 
OmniSolve, and the application navigator 
bTASK in ROM; it will also include Trio 
PhoneManager 2.0 for SMS messages. 
Quicken ExpensAble, and Inso's e-mail at- 
tachment viewer Outside In on CD-ROM. 
— Bruce Brown IS 
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Rip through your most dcmunding business presentations or applications and the latest in multimedia games with a 
Rodeo 3500 series notebook. \N ith a mobile Intel' Pentium' II processor 300M Hz or 366MHz, up to a brilliant 15"! 
display, a super Tast ACP graphics accelerator with 8MB of video RAM, the Rodeo will daz/le your eyes and get you 
to the finish line in record time. To top it all. you can ha\e your Rodeo with Windows' 98 or Windows* NT 4.0 
according to your needs. So the choice is obvious. Call your fa> orite reseller today. 
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windows* NT 4.0 - The right choke tor builneu. 
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... X,.. 1-800-23$ -4437 

800-S5S-63SS gOO-800-4239 CALL TOLL FREE 
www.pcmoll.com www.cdw.com nt/Eii to coof CKF 



AMS Tech 

Computers b Peripherals 



Over a Decade 
Building Great Notebooks 

800-868-8108 

www.amstech.com 
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8S8-SI 4-8388 
www.fctech.com 
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COMPUTUS 



Insight I ^ I =^4^!<i 



800-585-4060 



800-INSIGHT 



%vww. mwmlcro.com www.computtfrs4sure.com www.insight.com 
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800.808-3375 
www.necx.com 
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A CDW account manager, your Direct Solutions Provider, 
can make life a whole lot easier. Because he's an expert, 
assigned to you personally and always there to help. 
Drawing from the top names in every computing category, 
like Compaq, IBM, Toshiba, Hewlett-Packard, 
Cisco and Microsoft, he'll build a computing 
solution just right for you. He'll ship it the same 
day and give you lifetime support too, making 




CDW your one-stop resource for everything you need. 
No wonder we're the number one direct source for 
industry leaders including Compaq, Microsoft, IBM and 
many others. So call us today at 800-761-4239 or visit 
us at www.cdw.com. And see how much a billion 
dollar, FORTUNE"' 1000 company can help you. 
CDW. Solutions that make your job easier. 
And that puts you in the best seat In the house. 



Computing Solutions Built for Business' 

800-761-4239 www.cdw.com 



© 1999 CDW Computer Centers, Inc. 



"...LOOKS AND 
PERFORMS AS 
IF IT'S MADE 

OF STEEL." 

Mobile Computm^ & 
Communications 
November 1998 
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Best Presetitaiion 
Class Notebook 
Mobile Computing & 
Communications 
January 1999 
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The SUV of Notebooks 



Mohilr C.owpxniun ^ C.ommumcations calls it "tough enough for the road" iiid "rcHablc." PC. /Coiuputiii'^ 
says "Not many notebooks pack both grit and polisli. But this is a rare bird." The industry awards 
for the NEC Versa* notebooks could describe a 4-\vheel-drive. Each features the industry's leading 
display technology: NEC's XGATFT panoramic color screen just 1/4" thick. Whether it's the 
4..S lb. road-w arrior Versa SX, or the corporate desktop-replacement Versa LX, both include NEC^'s 
Versaliay" design that allows swapping of 6 cross-compatible storage and power devices. (Users like 
the versatility: IS will like tracking fewer accessories.) Built with high-performance Intel' mobile 
Pentium' II processors, the Versa LX and SX dock universally, are built to order and include a 
3-year limited warranty. Bottom line, they're a smart IS investment you can rely on to pertbrm — 
on tiu- road and otf. 

77if XfcC I m.i S.V notebook features the new Inter niohile Pentium" II proasson .i66.\IH: and 33.i.\IH;.TIie \RC l ersa L\ 
notebook will soon include the newest liuel nioi>ile Pentium II proeessors. Both notel<ooks feature 14. 1" .\(iA TI'T displays, 64Mli 
of R.'iM expandable to 256MB SDIi.-{M SODIMM, and choice ofl'ersa Dock or I'ersa PortBiir™ docking solutions. Also ask about 
the Ursa Note system starting at Just SI 699. 

CALL 1(888)632-8701 FOR MORE ORDER INFORMATION 
OR TO LOCATE YOUR NEAREST RESELLER. 

WWW.NEC-C0MPUTERS.COM 



■1999 NEC Computer Systems Division, Packard Bell NEC, Inc. NEC is a registered trademark and Versa a U.S. registered trademark 
of NEC Corporation. VersaBay and PortBar are trademarks of NEC Corporation. All are used under license. Intel, Intel Inside logo and 
Pentium are registered trademarks of Intel Corporation. All other trademarks and registered trademarks are the property of their 
respective owners. Information is subject to change without notice. A copy of the limited warranty may be obtained free upon request 
by writing to NEC Computer Systems, Attn: Warranty Dept., 8285 West 3500 South, Magna, UT 84044 
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Less Taxing Taxes 

These products make tax time easier and more organized — and they 
might even save you money by pointing out missed legal deductions. 



same. 



By KathyYakal 

Tick, tick, tick. Time's 
run out for accruing 
your 1998 income 
and expenses, and 
you've got to pony up. Once 
again, though, there's help — tax 
preparation software that guides 
you through putting all the num- 
bers in the right places and en- 
courages you to ferret out 
every legal deduction possi- 
ble. We also look at a Web 
site that does th 
sans some of the 
tools and guid- 
ance found in the 
shrink-wrapped 
boxes, and we re- 
examine e-filing. 

The usual sus- 
pects — Block Finan- 
cial Corp.'s Kipliiiuer 
TaxCut and Intu 
it's TbrboTax — 
are back, and 
they're better 
than ever. Block 
took a less-is-niore 
approach this 
year, toning 
down the flash 
of its pro- 
gram's interface 
while carving 
more flexible, 
understand- 
able tools for 
frazzled taxpay 
ers. Turb<iTax 
presented a quieter face this 
year, but it has interface changes 
that should make your mazelike 
tax preparation experience less 
frenzied. 

Both products offer similar 
options for preparing your 
taxes. If you've used this kind of 
software before, you know the 
drill. You can import your care- 
fully categorized Money and 



Quicken financial files into 
both products. 

You can also enter new data 
directly on the on-screen forms 
and schedules provided (more 
than 10() of the most common 
documents are included) or let 
the programs control the proce- 
dure via an easy interview-like 
method:TaxCut andTurboTax 
display question after 
quesliun on 




also 



the screen, related to your in- 
come and expenses, then drop 
your answers in the right places 
on the return. 

You can move through your 
1040 sequentially or choose 
your own path. Interactive 
topic lists in the interview show 
you where you've been and 
what's left, and you can revisit 
topics or jump ahead. Clarifica- 



tion and guidance are abun- 
dant, thanks to videos, tons of 
text-based explanatory text, 
and verbatim IRS instructions 
(the amount of guidance varies 
among different versions of the 
tax products). 

When you're done, the pro- 
grams scour your return for po- 
tential problems and erroneous 
data and let you correct them. 
Tiien. pooll Either print out 
your 1040 and related docu- 
ments or follow the software 
prompts lo file electronically. 
Both TaxCut and Turbo- 
Tix lean more on 
the Web this year. 
You can download 
program updates 
a very critical 
ability with tax soft- 
ware) and do some 
or all of your 
tax preparation 
online. 

Uncle Sam is 
making it easier 
to file and even 
pay tax obliga- 
tions electroni- 
cally. Selected 
users of last 
year's tax prod- 
ucts received a 
special identification 
number that lets them file 
electronicallv without maihng in 
any paper. Also, you can specify 
a dale (llimugh April 15) for 
your owed tax amount to be 
debited from your checking ac- 
count and even use certain cred- 
it cards to pay your debt (Novus 
cards and others, depending on 
the program). 

Microsoft made some noise 
about jumping into the fray with 
a tax prep product of its own but 
later demurred.There is anoth- 
er new offering this year, cour- 





MAKE SOME NOISE: 

The long-awaited, diminu- 
tive Iomega Clik! drive 
offers up a new storage 
standard that's fiexible and 
inexpensive. Page 48. 
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PC Labs puts 
two new Celeron 
notebooks through our 
benchmark 
tests. Do they 
measure up 
to the pricier 
Pentium lis? 
Page 56. 

NETWORK DECODER RING: 

Neon Software's 
CyberGauge for Windows 
promises to decipher and 
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traffic information that 
your router already pro- 
vides. Page 76. 
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tesy of some of the same people 
who brought you the now de- 
funct Personal Tax Edge. Tax- 
ACT ( www.taxact.com) is off to 
a good start. You can download 
it free of charge at the site, and 
$9.95 brings you more features 
in a deluxe edition (see the side- 
bar below for an evaluation of 
the software). 

E-FILIN8 

If you think electronic filing of 
personal tax returns is just a 
cool way to use technology, 
think again. To the Internal 
Revenue Service {www.irs.us 
.treas.gov), e-filing represents 
savings of time and money, 
not to mention a boost in accu- 
racy (less than 1 percent of re- 
turns filed electronically con- 
tain errors). For the consumer, 
e-filing is the fastest way to get a 
refund, and it costs little or 
nothing. 



Last year, approxi- 
mately 25 million tax- 
payers filed their re- 
turns electronically, 
roughly a 28 percent 
increase over 1997. But 
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THE FRIENDLY IRS: 

/k Web .site contains 
wealth of information on \. 
topics such as e-filing. tax ^ 
law changes, and business 
tax regulations. 




despite that impressive 
growth, e-fihng still has 
a lot of hurdles to clear before 
the IRS reaches its goal of 80 
percent of returns filed electron- 
ically by 2007. Progress is being 
made this year, however, with 
the help of such tax preparation 
software companies as Intuit. 

Previously, only filers antici- 
pating refunds could file elec- 
tronically. A pilot program in- 
troduced this year lets select 
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tax-software filers use certain 
credit cards (primarily. Novus 
cards such as Discover) to pay 
balances due. Computer filers 
can also arrange to have the 
funds they owe withdrawn 
from their savings or checking 
accounts, up until April 15. Fur- 
ther, any filer can call 888-272- 
9829 to charge owed taxes to 
American Express, Discover, 



or MasterCard. 

Another pilot 
program takes 
away an annoy- 
ing hurdle from 
the paths of pro- 
spective e-filers. 
In years past, 
e-filers were re- 
quired to sub- 
mit paper docu- 
ments: W-2ss 
1099s, and an 
8453 form (a 
brief document 
that includes your signature for 
verification). For the 1998 tax 
year, some prior users of tax 
preparation software received 
an e-file customer number 
(ECN). a digital "signature" that 
relieves them of the need to 
mail in extra paper. This year, 
too, e-filers will receive an elec- 
tronic time- and date-stamp re- 
ceipt that indicates when their 



2nd Story s Tax Software: A Class ACT 



Anew product was announced late last year that could 
provide real competition to TaxCut and TurboTax . TaxACT, 
from 2nd Story Software, was created former emplc^ees of 
Parsons Technology who were involved with the development 
of Personal Tax Edge. In some ways, this new product Is better 
than the one Parsons put out after years of development 
TaxACT offers fewer forms and schedules than TaxCut and 
TurboTax, doesnt yet Import data from other financial pro- 
grams, and lacks the depth Its competitors have built up— 
particularly In terms of taxpayer assistance— but It's a great 
first effort Better yet, It's free. 

Uke its competitors, TaxACT offers both questlon-and- 
answer and direct forms ertay. The Q&A asks questions and 
provides fields for answers in a box, droppingyour responses 
In the correct fields in the active form displayed below, if you 
opt for direct forms entry, you can enter supporting details 
for fields in the box provided. If the folder Icon next to a field is 
lit up, you can see a list of forms and schedules that feed 
figures Into that field and Jump to the correct one. 

At cleanup time— when you're ready to move on to audit and 
review tasks— TaxACT snlffe out the same kinds of problems 
that Its competitors do. State income tax forms are available, 
and you can either print your return or file It electronically. 

The standard edition of TaxACT is available as a free down- 
load at www.taxactcom. Eiectronk: filing costs $7.95 per re- 
turn, and downloadable state packages cost $12.95 for each of 
the 20 states supported. For an additional $9.95 you can down- 
load TaxACT Deluxe, which adds a feature that helps determine 



how \\fe events such as marriage affect your taxes, a tax advi- 
sor feature, and a guarantee that 2nd Story Software will pay 
IRS penalties Incurred if TaxACT makes a calculation error. 

If TaxACT seriously beefs up Its tax and program guldancc(^' 
adds Import capabilities, and broadens the scope of Its 
preparation tools to allow more complex scenarios, TaxCut 
and TurboTax will have a fight on their hands next year 
TaxACT. Prices: Free download; CD-ROM, $7.95 direct; TaxACT 
Deluxe, $9.95; $7.95 per e-f iled return; each state edition, 
$12.95 download. Requires: 8MB RAM, 20MB hard disk space, 
Windows 95, 98, or NT. 2nd Story Software, Marion, lA; 800-573- 
4287; www.taxactcom;475 at www.pcmag.com/lnfolink. 
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A GREAT START: 

In its first 
year. TaxACT 
features a 
clean look and 
a respectable 
set of tax prep 
features. 
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return was submitted to the IRS 
The IRS doesn't yet offer its 
own online vehicle for prepar- 
ing and e-filing returns. At its 
main site, printable forms, 
schedules, publications, and 
IRS instructions are available, 
in addition to news and other 
information related to the IRS. 

KIPLIN6ERUXCUT 

The program s look this year is 
practically spartan, but Kip- 
linger TaxCut hasn't lost any of 
its punch. Block Financial 
Corp. releases only estimated 
street prices for its products 
($20 and $40 for the Basic and 
Deluxe products, and $70 for 
the Business edition), so you 
may be able to find them 
at prices similar to those of 
TurboTax. 

The program offers the same 
data entry options as TurboTax. 
though its Fast Lane (similar to 
TurboTax's Fast Track) is bro- 
ken out as an alternative. Sig- 
nificant changes, though, are 
few and far between in the 1998 
version. Block has focused 
more on the core of the pro- 
gram, making its Q& A speedi- 
er and more effective. 

TaxCut s working screens 
display the interview's ques- 
tions and answer field at the 
top, with the active field dis- 
played below. Unlike Turbo- 
Tax, TaxCut makes you open 
the interactive list of tax topics 
(Navigator) to see 
where you are or to 
move elsewhere if 
you want to jump 
out of sequence. 

PBIME CUT: TaxCut 
keeps things simple this 
year, while still providing 
good navigational and prepa- 
ration tools, such as this 
interactive topics list. 



TaxCut provides 
more information 
about topics than 
its competitor, 
though, marking 
each as Not Need- 
ed. To Do. In 
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Progress, or Done. But 
its Navigator does not 
break out the topic list as 
thoroughly and doesn't 
make help and guidance 
as readily accessible as 
TtirboTax does. And in 
some places, data entry 
requires more screens 
and mouse clicks. 

Review tools and help 
resources compete well 
with those of TurboTax. 
though in general we'd 
give the nod toTlirboTax 
for depth and usability 
in these areas. TaxCut's 
help button opens a 
tabbed folder containing 
several different kinds of 
assistance, ranging from 
Kiplinger tax tips to IRS 
instructions to a tax 
FAQ. You also get special 
aid within the interview 
itself, on such slippery 
topics as the Roth IRA. 
Tax preparation and fil- 
ing are available on the 
Web site, but only to 
1040EZ filers. 
Kiplinger TaxCut Street 
prices: TaxCut Basic, $20; 
TaxCut Deluxe Multi- 
media (includes all state 
editions). $40:TaxCut for Your 
Business, $70; All-State Edition 
CD-ROM, $25 (any state avail- 
able direct for $25 ); one e-filed 
return, free. Requires: 8MB 
RAM; 20MB hard disk space; 
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EDITORS' 
HOT LINKS \ 



www.pcmag.com/liomnlc8 

Join lis for an online version of this story; 
you can click directly to the following sites. 

>OiielBx.cein 

www.nnfttax.CQm 

This site offers 1040 and many related 
forms and schedules (but no critical docu- 
ments, such as those required for supple- 
mental Income/loss). You can print and/or 
e-f ile federal and state forms for $9.95. 

>-Secure1iu.coin 

www.sRRurBtax.Rnm 
At this Site, you get all m^or forms and 
schedules for forms-t)ased entry (some 
wizards are available). You can print or e- 
fiie forms: The 1040EZ and state are $9.95; 
the 1040/1040A federal and state are $14.95. 

>lfuCilt 104OE2 OnllM 

www.taxr.Nt. com 

This site offers Interview and forms entry 
for 1040EZ only. Printing or e-fiiing the 
form is free. 

>-ltob1kirtM^ 

www.wfihtijrtiQtax.CQm 
You get many of the same services as in 
TurboTax; printing or e-f liing the 1040EZ is 
$9.95; the 1040/1040A costs $19.95. Filers 
with an acUusted gross income of $20,000 
or less get free preparation and filing. 

>Tax and Accounting Sites Directory 

http://taxsitBs.r.Qm 

This site provides helpful links to govern- 
ment, commercial, and academic sites 
related to taxes. 





Windows 3.1, 95, 98, or Win- 
dows for Workgroups. Block 
Financial Corp., Kansas City, 
MO; 800-656-5426; www.taxciit 
.com; 413 at www.pcmag.com/ 
infolink. 



TURBOTAX 

This software comes 
in several configu- 
rations for the 1998 
tax year: TurboTax 
($17 street); Turbo- 
Tax Deluxe ($27), 
which includes such 
extras as videos, IRS 
publications, a tax 
Q&A. and Money 
Magazine's Income 
Tax Handbook: and 
TurboTax Home & 
Business ($70). which 
gives you everything 
in the other versions, 
plus extra support 



for business filers (espe- 
cially helpful for those 
with at-home businesses). 

Intuit has simplified 
navigation again this year 
with several new tools. In- 
terview questions sit at 
the top of the screen, and 
the active form resides at 
the bottom. 

The Interview Naviga- 
tor, a list of the topics cov- 
ered in your tax return 
(income, deductions, and 
so on), runs down the left. 
It expands horizontally 
when you run the cursor 
over it, and the list of top- 
ics builds as you move 
through the return and 
complete sections. Click- 
ing on an entry takes you 
to that section. 

Other time-savers in- 
clude the Smart Interview 
system, which has been 
streamlined so entries 
(such as the list of your 
dependents) that previ- 
ously took multiple 
screens to complete can 
now be polished off in 
one. And TurboTax inte- 
grates the Fast Track ap- 
proach to data entry: 
Smart Interview asks questions 
that size up your situation and 
take you through pertinent sec- 
tions only. 

One of the smartest changes 
in TurboTax is the new context- 
sensitive FAQ feature. As in 
previous versions, the help but- 
ton opens a multitabbed dialog 
box that lets you select from the 
help documents offered in your 
version. In addition, though, in- 
terview screens now post FAQ 
links that pertain to the active 
topic. Gick on a question and an 
answer box pops up. 

TurboTax 98's audit and re- 
view section is much the same as 
it was last year. When you've 
completed your return, the pro- 
gram runs several kinds of accu- 
racy checks on it and reports on 
errors and omissions, possible 
missed deductions, and poten- 
tial audit flags. It also compares 
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the major numbers in your re- 
turn to U.S. averages and pre- 
pares a report of tax-saving op- 
tions for the coming year. And 
now, in addition to running 
what-if scenarios on your return 
to help plan for next year, you 
can plug numbers into the new 
IRA Planner, which helps you 
determine your eligibility for a 
Roth IRA. 

For $9.95 to $19.95 (depend- 
ing on your return's complexi- 
ty), you can prepare and e-file 
your return using WebTurbo- 
Tax. the online version of 
TurboTax (same program and 
features, minus some of the 
help). Households with annual 
incomes of $20,(K)0 or less can 
use WebTurboTax to file their 
returns free of charge (www 
.wehii4rhoiax.com). 
IbrboTax. Street prices: Turbo- 
Tax, $17;TlirboTax Deluxe, $27; 
TurboTax Home & Business, 
$70; State editions, $30; e-filing. 



$9.95 to $19.95. Requires: 8MR 
RAM; 25MB hard disk space: 
Windows 3. 1 , 95, 98, or NT 4.0. 
Intuit Inc., San Diego; 800-446- 
8848; www.turbotax.com; 4/-/ at 
www.pcmag. com. 



ONE STEP AHEAD: 

TurboTax is a winner, with new 
features such as context-sensi- 
tive FAQs, a streamlined inter- 
view feature, and an expand- 
able navigational tool. 



OUR PICK 

If you're currently doing your 
own taxes, there's no reason 
not to try tax software. Block 
Financial Corp. and Intuit tall 
on the services of legions of tax 
professionals in preparing their 
products, and their expertise is 
yours for roughly 50 bucks. 
Both companies will pay any 
penalties you incur should 
their programs make a calcula- 
tion error (but that's highly un- 
likely). You might want to con- 
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sider these programs if your 
taxes are usually professional- 
ly prepared, but be careful: 
Some tax situations are very 
complex and need an accoun- 
tant's hand. 

Once again, we recommend 
TUrboTax. Depending on the 



vagaries of retail pricing, prices 
of the two products could be 
very close. And Intuit's Turbo- 
Tax is a step ahead of its com- 
petitor on all counts, particular- 
ly with this year's integration of 
Fast Track and context-sensi- 
tive FAQs. 03 



Conveying Employee Data Electronically 



Taxpaying individuals aren't the only ones affected by the 
government's push towards collecting tax Information 
electronically. Businesses, too, are being encouraged to mod- 
ernize their methods. Convey 1099, a Windows product that's 
been around since its DOS beginnings in 1986, helps companies 
produce the W-2s and 1099s that must flow from businesses to 
employees and to the IRS. Large companies might want such a 
product because of the sheer volume of tax documents they 
must produce, but there's another compelling reason: The IRS 
currently requires any company that generates more than 250 
W-2s or 1099s to do so electronically or magnetically. 
Convey 1099, the desktop 



version, supports 1098, 1099, 
5498, and W-2 forms. It costs 
$500 to $2,500 initially, then 
approximately 70 percent of 
that price for annual updates. 
Convey 1099 Client Server Is 
designed for use in a net- 
worked PC environment. Both 
products offer similar func- 
tionality: You can import data 
in several common formats, 
including ASCII, dBase, and 
ODBC, using the program's 
mapping tools to get the infor- 
mation in shape. Convey 1099 









* 


•7 













transmits your data electronically or magnetically to the IRS, 
In files built to IRS specifications. You can print the forms on 
plain paper or on preprinted IRS forms. 

Multilevel security is available in the network version, and 
both versions generate customizable reports and process 
corrections simply. Convey 1099 is easy enough to use, though 
the interface looks dated. It's a good solution for companies 
that must process and report tax-related employee informa- 
tion to the IRS.— AT)' 

Convey 1099. Direct price (depending on volume and number 
of users or sites): Desktop version, $500 to $2,500; 

client/server version, 
$30,000 to $80,000. Re- 
quires: For desktop ver- 
sion, 8MB RAM, 20MB hard 
disk space, Windows 3.1, 95, 
98, or NT; for client/server 
version, server requires 
64MB RAM, 1MB hard disk 
space per 1,000 returns 
dedicated. Window NT; client 
requires 16MB RAM, Win- 
dows 95 or NT. Convey Devel- 
opment Inc., Minneapolis; 
800-334-1099; www 
.convey1099.com; 416 at 
www.pcmag. com/infolink. 
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BOOKATRIP 

www.travelocity.com 



Too busy to book your hotel room, air travel, car rental? 
Book your next trip on-line with Visa. 
It's fast. It's safe. It's a four-star destination for travelers. 



ViSA 



Worldwide. Webwide. Visa? It's everywhere you want to be? 



® 1998VisaUSA 



www.visa.com 




We're not 
the biggest, 
so we have to 
be the best. 

So, we're not tlie biggest - that 
means we try harder , we have 
to be the best. By offering 
the perfect combination of 
service, quality and price, yoo 
get the best hardware solution 
possible. Personalized Service: 
You will be assigned a SAG 
Integration Specialist who will be 
your single point of contact from 
pre- to post-sole. It's their job to 
know your system inside and out. 
100% True Customization: 
Everybody claims to offer cus- 
tomized solutions, but our systems 
ore truly built to order; you spec- 
ify it, we build it. Warranty & 
Support: Our 3-year extensive 
warranty rivals the industry giants 
- plus you'll speak directly to. 
our own on-staff tech ocivisors. 
Leading Edge Technology: 
We are known for being firshto- 
market with the latest technobgy. 
Best Price: Our prices continu- 
ally beat our competition, see for 
yourself at sogdectronics.com. 
Top Quality: We only use lop- 
of the-line components. That's 
why we've won so many owards. 
Here are just a lew; 
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One Size Stores All 

Iomega's 40MB Clik! Drive connects to PCs, note- 
books, Windows CE H/PCs, and digital cameras. 



By Bruce Brown 

The long-awaited Iomega 
Clik! Drive has finally 
arrived. Using 40MB re- 
movable disks, the Clik! Drive is 
available in a variety of configu- 
rations. It may take some time to 
get used to all the bits and pieces 
included with the Clik! kits, but 
relatively inexpensive storage 
(as httle as $ 10 per 40MB disk ). 
mobility,and connection flexibil- 
ity make Clik! a removable stor- 
age winner. 

The 40MB Clik! disks arc 
rated at 700-Kbps average sus- 
tained transfer rate, with an av- 
erage seek time under 25 ms 
and spin at 2,941 rpm.The tiny 
disks (one of which is included 
with each drive) weigh less than 
a half an ounce and measure OS 
by 2 by 2.2 inches (HWD). Ad- 
ditional disks sell for $30 lor 
two, $50 for three, and $100 lor 
ten (all street prices). Each Clik! 
disk comes in a protective plas- 
tic case and. although the drive 
and disks are portable, each disk 
must be transported in a case, 
not in a drive, to protect both i he 
media and the drive. 

The Clik ! Mobile Dri ve ($2( K i 
street) includes the 0.6- by 2 S- 
by 4.6-inch (HWD) drive, a 
Type II PC card with separate 



AU-INCLUSIVE: Accessories 
in the Clik! Drive Plus package 
include (clockwise from lop left) the 
Clik! parallel-port interface, the Desk 
lop Dock, the Flash Memory Reatle 
and the battery. 



for photo-printing software and a 
flash card reader with slots to 
read CompactFlash and Smart 
Media memory cards. The tested 
Clik! Drive Plus ($300 street) in- 
cludes everything in the other 
two bundles. 

You don t have to run the 
Clik! drive on its battery power, 
bul you should keep the battery 
attached to the drive, otherwise 
the exposed metal contacts 
could cause damage to the drive. 
The battery recharges in 1.5 
hours and is rated for 30 minutes 
of continuous data transfer. 

Clik! disks aren't meant to 
compete with hard disks or with 
classic Zip disks. Rather, they're a 
less expensive alternative to 



Card interface to attach to your 
laptop. During installation, the 
PC Card is recognized as a stan- 
dard ESDI/IDE drive controller. 
With either parallel or PC Card 
connections, the Clik! Drive is 
visible in My Computer and via 
Windows Explorer as a standard 
removable media drive. 



W0BKIN6WITH 
WINDOWS CE 

The Clik! Drive ships 
with software for Win- 
dows C"li devices (we 
tested it on a Windows 



MINI-STIRAGE: 

The Clik! Drive 
and 40MB disks 
offer low-cost 
portable 
.storage. 




9$ 




interface cable, a nickel hydride 
rechargeable battery, the Desk- 
top Docking station/battery 
charger, a combination parallel- 
port interface/power cable, a 
Clik! disk, installation software, 
and a carrying case. 

DIGITAL CAMERA STORAGE 

The Clik! Drive for Digital Cam- 
eras ($250 street) swaps the Mo- 
bile version's PC card and cable 



pricey CompactFlash memory, 
whose costs vary widely but are at 
least 10 to 15 times more per MB. 

You can hook up the Clik! 
Drive to a PC parallel port, just 
like a Zip Drive (but you can't 
daisy-chain Zip and Clik! Drives 
on the same port).This establish- 
es a transfer path to use after 
data is stored on a Clik! disk 
from another source. 

You can use the Clikl's PC 



CE 2.0 device ). After installing 
the software, you can slide the 
Clik! s PC Card into a Windows 
CE H/PC and view the Drive as 
a storage card. 

Transferring files between a 
PC and a CE device is much 
quicker via a Clik! Drive than it 
is with a standard serial cable 
connection. At the time of our 
review. Clik! CE software did 
not work with the latest devices 



running Windows CE 2.2 (H/PC 
Pro), but Iomega is working on 
the driver software. 

The Flash Memory Reader, 
which ships with the Digital 
Camera and Plus bundles, is a 
plastic module that clips on the 
bottom of the Drive. It has sepa- 
rate slots for CompactFlash and 
SmartMedia cards — the two 
most common digital 
camera image-storage 
standards. 

To transfer files 
Irom flash media to a 
Clik! disk.simply insert 
a piece of media 
into the Flash 
Memory Reader, 
push a button on 
the reader, and 
watch the LCD 
screen track the 
transfer process 
and report the per- 
centage completed. 
(Note that the Flash 
Memory Reader is only for one- 
way data transfers to Clik! disks.) 

You can only use the Flash 
Reader w hen the Clik! Drive is 
running on battery power. If you 
carry the Clik! Drive (with bat- 
tery and Flash Memory Reader 
attached ) w ith your digital cam- 
era. you can pause whenever you 
fill a Smart.Media or Compact- 
I 'lash memory card to upload the 
images to the Clik! disk and free 
up space on the flash media. 

The greatest advantage of the 
Clik! Drive is versatility: It lets 
you connect to and transfer in- 
formation quickly and easily 
from desktop PCs, notebooks, 
Windows CE devices, and digi- 
tal camera media. Add the 
Cliki s portability and relative 
low cost and you have a great 
new device to add to your infor- 
mation-handling arsenal. 
Iomega Clik! Drive Plus. Street 
price: $300. Requires: 16MB 
RAM; 25MB hard disk space; 
Microsoft Windows 95, 98, or 
NT 4.0. For Windows CE 1 .0 or 
2.0.600KB RAM storage space. 
Iomega Corp.. Roy. UT; 800- 
697-8833; www.iomega.com; 4] 7 
at www.pcmag.com/infolink. 
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More muscle 



More juice. 



1 



More room. 
More RAM. 
More gigabytes. 
More gtor] 
More mail. 



Even more mail. 

More than one program 



running at a time. 

More brains. 

More brawn. 



More modem, 
^bre software. 
^= More music. More tools. 





i 



More for my money. 



More than I can think of. 

^ ^ ^ 



More. 




pentium«n 

xeon^i 



■Call 1-800-GATEWAY or write lo us at Gateway Terms & Conditions. P.O. Box 1951. North Sioux City. SD 57049-1951 for a free copy 
of our limited warranty, on-site service agreements, and installation agreements. If your Gateway technician determines an on-site visit 
Is necessary, on-site sen/ice will be provided for product purchased and located in tne continental United States, Alaska, Hawaii. Puerto 
Rico and Canada (excluding mice. Keyboards, monitors and Solo portables). See agreements for specific terms and limitations. ■•Ajiixices 

and contigufalions are subject lo crian9e without r>olice 04 Ol>ll9alioo Prices do not include shipping and harvlling or any applicable taxes Loan Imancing available on approved credit 
trirough mdeperxJeni lender Payments based on 4«-montti lenn and an Annual Percentage Rale as low as 14,9Si Your APfl may Oe higher 2*0 access check lee($2niin /S15rTiax ); 
no4 applicable to Gateway purchases 



You need more. You want more. You deserve more. And 
compromise is not an option. With the G-Series from 
Gateway, you'll get a computer that delivers what you're 
craving in a desktop. No less, and lots more. And we'll 
customize it to run the way you want it to. Plus, with our 
Your:)Ware''"'' program, you can trade it in toward the 
purchase of a new one after two years.' Get a Gateway™ PC. 
Get more out of the box.^" 



I 



^Gateway 




For the latest prices, call us or visit our web site: 

1-800-555-2088 

www.gateway.com or visit a Gateway Country'^ location. 



Ad Code #11003 



G6-400C 

• Intel' Celeron'" Processor 4OOMH2 with 128K Cache 

• 64MB SDRAM 

• EV700 .28 Screen Pitch 17" Monitor (15.9" viewable) 

• 8MB AGP Graphics 

• 6.4GB Ultra ATA Hard Drive 

• 13X min/32X max CD-ROM Drive 

• 3.5" Diskette Dnve 

• SoundBlaster" AudioPCI™ 64D • 

• Boston Acoustics* BA635™ 3-Piece Speaker System 

• TelePath- 56K- Internet/Fax Modem 

• Micro-Tower Case 

• MultiFunction Keyboard & Mouse 

• Microsoft" Windows" 98 & MS* Home Essentials* Software 

• Gateway Gold ■•' Service* 

As low as $37/mo. for 48 mos. or $1299** 

Great Additions: 

• Hasbro Interactive " Classic Games $69 

• Kid's BackPack^^' $99 

G6-400 

• InteP Pentium' II Processor 400MHz with 512K Cache 

• 64MB SDRAM 

• EV700 .28 Screen Pitch 17" MorJtor (15.9" viewable) 

• 16MB AGP Graphics 

• 6.4GB Ultra ATA Hard Dnve 

• DVD-ROM Drive & MPEG2 Decoder 

• 3.5" Diskette Drive 

• SoundBlaster AudioPCI 64D 

• Boston Acoustics BA635 3-Piece Speaker System 

• U.S. Robotics' 56K- VoiceWinModem 

• Mid-Tower Case 

• MultiFunction Keyboard & Mouse 

• MS Windows 98 & MS Home Essentials Software 

• Gateway Gold Service' 

As low as $48/mo. for 48 mos. or S1699** 

Great Additions; 

• KidBuilder Preschool-Kindergarten Software $99 

• Intel Create & Share'"' Camera Pack $124 
($99 after mail in rebate) 

C6-450 

• Intel Pentium II Processor 450MHz with 512K Cache 

• 64MB SDRAM 

• EV700 .28 Screen Pitch 17" Monitor (15.9" viewable) 

• 16MB AGP Graphics 

• 13.5GB Ultra ATA Hard Drive 

• DVD-ROM Drive & MPEG2 Decoder 

• 3.5" Diskette Drive 

• SoundBlaster AudioPCI 64D 

• Boston Acoustics BA635 3-Piece Speaker System 

• U.S. Robotics 56K- Voice Winmodem 

• Mid-Tower Case 

• MultiFunction Keyboard & Mouse 

• MS Windows 98 & MS Home Essentials Software 

• Gateway Gold Service* ( 

As low as $56/mo. for 48 mos. or $1999*« 

Great Additions: 

• Philips' CD-RW (CD-Rewntable) Drive $225 

• Epson' PhotoPC 700 $499 

CX-450XL 

• Intel* Pentium* II Xeon~ Processor 450MHz 
with 512K Cache 

• 128MB SDRAM 

• VX900 .26 Screen Pitch 19" Monitor (18" viewable) \ 

• 16MB NVIDIA" RIVA TNT" AGP Graphics \ 

• TV/FM Tuner Card \ 

• 16GB Ultra ATA Hard Drive \ 

• DVD-ROM Drive & MPEG2 Decoder 

• Philips CtJ-RW (C&Rewritable) Drive 

• 3.5" Diskette Drive 

• SoundBlaster AudioPCI 64D 

• Boston Acoustics Digital MediaTheater™ 
Dolby Digital 3-Piece Speaker System 

• U.S. Robotics 56K- Voice Winmodem 

• Tower Case 

• MultiFunction Keyboard & Mouse 

• MS Windows 98 & MS Office 97. Small Business Edition 
plus Booksheir 98 Software 

• Gateway Gold Service* ^ 

As low as $100/mo. for 48 mos. or $3599** * 

Great Additions: 

• Extreme Gaming Software $99 
(content suitable for ages 17 and older) 

Internet access provided by gateway.net" for $14.95/mo.' 




More mileage 

More latitude 
and longitude. 
More of the earth 

moving under my feet. 
More graphics. 
More juice. 
More bass. 
More treble. 
More range. 

More memory. 
More for my money. 
More software. 
More freedom. 
'More action. 
More color. 
More movies. 
More moves. 

More. 




•wrtght may vary based on conftguratron "Call 1 -800-GATEWAY Of wflte to US at Gateway TeiTTis & Conditions. P.O. Box 1951. North 
Sioux City. SD 57049-1951 for a free copy of our limited warranty. On-site service not available for Solo portable products. 

"'All pnces and configurations are subjeci to change without notice or obligation Pnces do not include stiipping and handling or any applicable taxes Loan linancing 
available on approved credit through independent lender Payments based on 4d-month term and an Annual Percentage Rate aak)was 14.9%. Your APR may be higher. 
2% access check lee ($2min7$15max.); not applicable (o Gateway purchases. 




f 




When you spend more time in transit, you need a portable 
that delivers more of what you need. Gateway™ portables 
have all the might and muscle of a desktop PC, at a fraction 
of the weight. And since we'll customize one just for you, you'll 
get everything you need, everything you want, and everything 
you deserve. Plus, with our Your:)Ware program, you can 
trade it in toward the purchase of a new one after two years.' 
Get a Gateway™ PC. Get more out of the box.™ 

(Pictured here: Solo 2500, 13.3 ' Display, 7.1 lbs.*) 



^Gateway 



For the latest prices, call us or visit our web site: 

1-800-555-2088 

www.gateway.com or visit a Gateway Country " location. 



Ad Code # 11003 



SOLO' 2500SE 

• 12.1" TR Color Display 

• Intel" Celeron'" Processor 300MHz 

• 32MB SDRAM {expandable to 288MB) 

• 2MB Graphics Accelerator with 64K Colors 

• Integrated 8X min/20X max CD-ROM Dnve & 3.5" Disk Drive 

• 2GB Ultra ATA Hard Dnve with EZ S.M.A.R.T.'" Monitoring 
Protection Service 

• NiMH Battery & AC Pack 

• USB Ports. CardBus & Zoomed Video Support 

• NTSC/PAL Video Output 

• Integrated 16-Bit Sound & Stereo Speakers 

• V90 56K- Modem 

• Casual Case 

• EZ Pad" Pointing Device 

• Starting Weight: 7.1 lbs.' 

• Microsoft Windows 98 & MS' Home Essentials* Software 

• LapLink' V.7.5 for Windows 98 & McAfee* VirusScan 

• Gateway Gold*" Service" 

As low as $48/mo. for 48 mos. or $1699*** 

Great Additions: 

• Port Replicator. Additional AC Adapter. 17" Monitor (15.9" 
viewable). Black Mouse & Keyboard $449 

(with system purchase) 

SOLO 5150SE 

• 14.1" XGA TFT Color Display 

• Intel" Pentium" II Processor 300MHz 
(Performance Enhanced) 

• 32MB SDRAM (expandable to 288MB) 

• 2.5MB 256-Bit Graphics Accelerator 

• 8X min/20X max CD-ROM Drive & 3.5" Disk Drive 

• 2GB Ultra ATA Hard Drive with EZ S.M.A.R.T. Monitoring 
Protection Service 

• Lithium Ion Battery with Battery Gauge & AC Pack 

• Two USB Ports. CardBus & Zoomed Video Support 

• NTSC/PAL Video Output 

• Integrated 16-Bit Sound & Stereo Speakers 

• V90 Modem 

• Casual Case 

• EZ Pad Pointing Device 

• Starting Weight; 6.75 lbs.* 

• MS Windows 98 & MS Home Essentials Software 

• LapLink V.7.5 for Windows 98 & McAfee VirusScan 

• Gateway Gold Service** 

As low as $64/mo. for 48 mos. or $2299"* 

Great Additions: 

• Mini-Dockmg Station. Additional AC Adapter. Black Mouse 
& Keytraard $294 (with system purchase) 

SOLO 3100LS "FireAnt" 

• 12.1" SVGA TFT Color Display 

• Intel Pentium II Processor 333MHz 

• 64MB SDRAM (expandable to 160MB) 

• 2.5MB 256-Bit Graphics Accelerator 

• Integrated DVD II Drive 

• Integrated V.90 Modem 

• External 3.5" Diskette Drive 

• 4GB Ultra ATA Hard Drive with EZ S.M.A.R.T. Monitoring 
Protection Service 

• Lithium Ion Battery & AC Pack 

• USB Port, CardBus & Zoomed Video Support 

• Integrated 16 Bit Sound & Stereo Speakers 

• Leather Portfolio Carrying Case 

• EZ Point' Pointing Stick 

• Full Size Keyboard 

• Starting Weight: 5 lbs.' 

• MS Windows 98 & MS Office 97, Small Business Edition 

plus Booksheir 98 

• LapLink V.7.5 for Windows 98 & McAfee VirusScan 

• Gateway Gold Service" 

As low as $84/mo. for 48 mos. or $2999*** 

Great Additions: 

• Auto/Airline Adapter plus Upgrade to 3-li'ear Warranty 
$199 (with system purchase) 

SOLO 9100XL 

• 14.1" XGA TFT Color Display 

• Intel Pentium II Processor 366MHz 

• 256MB SDRAM (expandable to 384MB) 

• 4MB SGRAM 3-D Graphics Accelerator 

• Removable Combo DVD-II Drive & 120MB SuperDisk'" Drive 

• 8GB Ultra ATA Hard Drive with EZ S.M.A.R.T. Monitoring 
Protection Service 

• Two Lithium Ion Batteries & AC Pack 

• Two USB Ports. CardBus & Zoomed Video Support 

• NTSC/PAL Video Input & Output 

• 16-Bit Wavetable Sound & Altec Lansing' Speakers 

• V90 56K' Modem 

• Deluxe Leather Case 

• Port Replicator 

• EZ Pad Pointing Device 

• External Battery Charger 

• Starting Weight: 8.6 lbs.* 

• MS Windows 98 & MS Office 97, Small Business Edition 

plus Bookshelf 98 

• LapLink V.7.5 for Windows 98 & McAfee VirusScan 

• Gateway Gold Service" * 

As low as $125/mo. for 48 mos. or $4499*** 

Great Additions: 

• Upgrade to 3-Year Warranty. Boston Acoustics" 
BA635"' Speakers. Black Mouse & Keyboard $250 

Internet access provided by gotewayjiet" for $14.95/mo.' 




Peripherals 

Epson* PhotoPC" 700 Digital 
Camera $499 

Epson Stylus* 640 Color Ink 
Jet Printer $179 
Epson Stylus 740 Color InkJet 
Printer $249 

Hewlett"- Packard DeskJet* 
895Cse Color Ink Jet Printer 
$399 

Inter Create & Share'" 
Camera Pock $124 ($99 after 
mail-in rebate) 

APC Back-UPS* Office 
Uninterruptible Power Supply 
(UPS) $99 

APC Back-UPS 500 UPS $159 

Sketchboard"^ Drawing 
Tablet (for kids) $99 ($69 
after mail-in reoate) 

Kensington* PC Starter Kit $39 
Kensington Saddlebag $79 
kidBoard" Keyboard $49 
Hewlett"- Packard ScanJet" 
4100Cse USB Scanner $199 



More goodies. 



Games 

Extreme Gaming $99 

(Content iuitable for ages U andoider) 

Quake II™ 
Hexen'" 
Battlezone'" 
Heavy Gear'" 

Extreme Gaming 11 $99 

(Content suitable for ages 17 and older) 

Unreal™ 
Forsaken'" 

Turok* Dinosaur Hunter 
The House of The Dead'" 

Hasbro Interactive™ 
Classic Games $69 

Scrabble* 
Pictionary* 
Sorry!* 
Boggle* 

Ultimate Yahtzee" 

MS* Action Titles $99 

Age of Empires'" 
Close Combat'" 
Flight Simulator 98 
Monster Truck Madness'" 
DreamWorks Interactive:'" 
DILBERT'S'" Desktop Games 
DreamWorks Interactive: 
The Neverhood™ 



Reference 

Family Reference Bundle 

Crolier Multimedia Encyclopedia* 
Rand McNally TripMaker™ 
Plus more titles — Call for details! 

Learning 2000™ Lifetime Library 

(Learning 2000 is not affitiated with Gateway 2000, Inc. } 

With system purchase $200 
After point-or-system sale $499 

IViicrosoft* Professional Resource 
Suite $99 

BookshelP 98 
Encarta Virtual Globe 98 
Expedia'" Streets 98 
Expedia Trip Planner 98 
Publisher 

Quicken* Suite 99 with Turbo Tax* 
Coupon $79 



For the latest prices, call us or visit our web site: 

1-800-555-2088 

www.gateway.com or visit a Gateway Country* location. 
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Kids 

Kid's BackPack"** $99 

Lego* Island 

Animaniacs'" 

Sonic'" 3D Blast'" 

Carmen Sandiego Word 

Detective'" 

Sonic and Knuckles'" 

Collection 

KidBuilder Preschool- 
Kindergarten $99 

Reader Rabbit's" Toddler 

CTW/ Sesame Street" Elmo's 

Preschool 

Reader Rabbit's* 

Kindergarten 

(Plus 4 more titles) 

KidBuilder Grades 1-4 $99 

Schoolhouse Rock'" 1st-4th 

Grade Math Essentials 

ClueFinders'" 3rd Grade 

Adventurers 

Slam Dunk Typing'" 

(Plus 4 more titles) 

KidBuilder Grades 5-8 $99 

The Oregon Trail* 3rd Edition 
Pioneer Adventurers 
Success Builder'": Algebra 1 
Compton's 3D World Atlas™ 
Deluxe 

(Plus 4 more titles) 




Gateway, 



Get more out of tlie box'." 



O 1999 Gateway 2000, Inc All rights reserved Gateway. Solo, the Gateway stylized logo. Gateway Country, EZ Pad, EZ Potnl. Kid s 8ackPack. TetePath, Your:)Ware and the 'Gel more out ol the box' sk>gan are tradenwks or registered 
trademarlis ol Gateway 2000, Inc The Intel Inside Logo, Intel, ar>d Pentium are registered trademarks, and Celeron and Pentium II Xeon are trademarks ol Intel Corporation AD other brands and product names are trademarks or registered 
tradenvirks of their respecltve companies Many Gateway products are engineered lo Gateway speaticalions. which may vary from the retail versions ot the software arxifot hardware m tundKinality. perlormance or compatt»Ii1y All pnces 
and configuraiions sutjject to change without rwiice or obligatior Pnces do not include shipping and handlir>g or any applK:able taxes 1 Gateway purchases wdl qualify for ihe Your )Ware program by 1 ) financing through a Gateway autfwnzed 
lender. 2) purchasing six months of gateway net*, and'or 3) buying an additional software bundle Trade-in available at any time between Itie first day ol the 24ih month and the last day ol Ihe 49th month after delivery of Your )Ware product 
Trade-in credit is onty available if you purchase a new Gateway product Gateway will give you the average wholesale value on the Your )Ware product, in good corxlition as determined in Gateway s sole discretion, uang the then cun'eni 
Orion Blue Book or another similar commercially reasor\able irxlustry standard determined by Gateway Other terms and conditions apply. CaU our toll-free number for details 2 Maxirrujm data transfer rate dependent upon certain variables, 
includirtg particular modems with which you are communicating, telep^ne lines, communications software and communicabons prolocotB. 3. S14.95 galeway.net pricing based on 6-month commitinenl. $15 tee tor early cartceUabon $1 lor 
every hour over 150 hours in a month. MuRipte ISP accounts not available 
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Portable Handy Scan 

The pocket-size HP CapShare 910 scans docu- 
ments and sends them to your PC or printer. 



By Alfred Poor 

The new HP CapShare 
910 is named for its two 
primary functions: cap- 
turing images and then sharing 
them. With a street price of 
$700, it's designed for the mo- 
bile professional who needs to 
deal electronically with paper 
documents. 

The CapShare is deceptive in 
its simplicity. At 1 .5 by 4. 1 by 5.5 
inches (HWD) and 12.5 ounces 
(including batteries), it adds lit- 
tle weight or bulk to your note- 
book case. Ten buttons on one 
side provide access to all of its 
features, and a 2.5-inch diagonal 
LCD lets you make menu selec- 
tions and view the scanned im- 
ages. The device's 4MB of mem- 
ory is enough to store up to 50 
scanned images. 

The unit can scan about a 4.7- 
inch wide swath, and you scan a 
page in a single U-shaped pass: 
down the left side, across the bot- 
tom, then back up the right. The 
device automatically stitches the 
parts together to make a single 
image. The images are one-bit 
black and white: the unit cannot 
capture grayscale or continuous- 
tone images, such as photographs 
The share function comes in 
when you send one or more cap- 
tured pages to a computer, ei- 
ther via serial or infrared con- 
nection. With infrared, you 
merely have to point the device 
at your computer's IR receiver 
and press a button. (We sent a 
page from PC Magazine in 
about 24 seconds.) You can also 
send pages directly to supported 
printers with infrared porK 

Files are stored on your PC as 
PDF files, though a pending 
software revision will also offer 
a TIFF option (for use with 
word processing or OCR pro- 
grams). Attaching documents to 
e-mail messages or sending with 
fax software is relatively easy. 
The CapShare is powered by 



two double-A penlight bat- 
teries. The package 
includes two pairs of FAST II: 
rechargeable batter- Use the HP 
ies, plus a recharg- 
ing unit. 

On our tests, we 
found it was difficult 
to scan reliably at 
the top of a page or within about 
a quarter of an inch along the 
edge of bound pages. On the 
other hand, the CapShare was 



CapShare's 
interface to 
download 
documents. 




very forgiving of imperfect 
scan movements 

AUthe HP CapShare 910 
does is capture images from 
paper and send them quick- 
ly to your PC or printer, but 



it does so easily and reliably. If 
you find yourself on the road, 
wishing for an easier way to fax 
or e-mail documents back to the 
office, the HP CapShare 910 



may provide the solution. 
HP CapShare 910. Street price: 
$700. Hewlett-Packard Co., Palo 
Alto, CA; 877-473-6772: www 
.capshare.hp.com: 411 at www 
.pcmag. com/in folink. 



Better Billing Software 

Sage's Timeslips Version 9, the time-tracking and 
billing software, has a new interface and more. 




By Barry Simon 

any businesses have 
to track the time of 
professionals — no- 
tably lawyers accountants and 
computer consultants — on a 
client-by-client basis The stan- 
dard program for small and 
mediimi-size businesses has long 
been Sage's Timeslips and Ver- 
sion 9 is a significant upgrade. 



In this 32-bit version 
of Timeslips, the data- 
base has been shifted 
from a proprietary for- 
mat to the more robust 
Paradox engine. TimesUps will 
upgrade existing databases to the 
new format, although macros 
and scripts will not convert. 

The program comes in three 
levels Level 1 ($179.95 list) has 
basic time tracking and billing. 



with support for 2 timekeepers 
(computer codes that can enter 
slips for a time and billing event) 
and 5,000 clients Level 2 
($399.95 list) adds Practice Man- 
agement reporting and increases 
capacity to 8 timekeepers and 
15,000 clients Level 3 ($999.95 
list) adds multiple-client funds 
accounting and fee allocation 
and ups capacities to 100 time- 
keepers and 
30,000 clients 
The program 
supports multi- 
ple users over a 
network. You'U 
normally want 
each timekeep- 
er on a separate 
workstation; 
each costs $50. 
There is also an 
extra-cost ver- 
sion (Tuneslips Re- 
mote,$129.95 list) that 
can run on laptops 
and update the central 
database via dial-up. 
In addition to such standard 
UI devices as context menus 
and multitabbed dialogs Times- 
Hps' unique Navigators provide 
flowcharts of the elements of 
basic tasks The product ships 
with one Navigator, but you can 




/The Navigator 
provides flow 
charts that guide 
you through 
involved tasks. 



also build your own. In fact, 
Timeslips has a notable ability 
to customize almost all aspects 
of the time-tracking operation. 

Tuneslips has been a leader in 
third-party electronic-bill deliv- 
ery: it currently supports the ser- 
vices DATA Qearinghouse, Ex- 
amen. Legal Billing Format, and 
Legalgard.Timeslips Accounting 
Link (TAL), a former add-on, is 
now included and allows export 
of accounts receivable data to 
over 30 accounting programs. 

New features include the abil- 
ity to allocate fees to multi- 
ple accounts and a redesigned 
WYSIWYG report writer with 
templates for mailing labels and 
graphs A program called Station 
Administrator is included to 
monitor usage. A proprietary 
language lets administrators and 
power users automate some pro- 
cedures and drive choices in the 
Navigator. We were disappoint- 
ed that a standard macro lan- 
guage like VBA wasn't used. 

Timeslips Version 9 is a must 
for current owners This power- 
ful upgrade keeps the program 
in the lead as a choice for small 
and medium firms 
Timeslips Version 9. List price: 
$179.95 to $999.95 (according to 
Level). Requires: 24MB RAM 
(32MB for NT); 50MB hard disk 
space; Wmdows 95, 98, or NT 4.0. 
Sage U.S. Inc., Dallas; 800-285- 
0999; www.timeslipscom; 472 at 
www.pcmag. com/in folink. 
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When it comes to your company's 
drives, there's no such thing as 
"adequate'" performance. The stakes 
are just too high. That's why we're 
constantly pushing the limits of 
reliability with innovations like our 
Shock Protection System. It protects 
the vital drive mechanism - and 
your sensitive information - from 
the bumps and bruises of life. Visit us 
at www.quantum.com. You'll find that 
every one of our storage solutions 
is based on the same premise: 
Good enough is not good enough. 

Quantum. 
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Stay in the sky? 

What makes 
the stars twinkle? 

How does 
the internet work?. 



Actually, it works very well. Maybe because so 
much of it runs on Compaq. Four out of the five 
most popular Web sites are powered by Compaq. 
Hundreds of millions of hits are handled by 
Compaq platforms every day. Three-quarters of 
the top ISPs have standardized on Compaq for their Windows NT' based 
Web hosting. And if you've ever received e-mail, chances are, we helped get 
it to you. To find out how the Internet can help grow your business, feel free 
to ask the source at 1-800 -AT- COMPAQ. Or visit wvw.compaq.com/moon. 



COMPAQ. Better answers: SSSiSSr^SSSHSS 
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Get Your Couch Back 

The Harmon Kardon Take Control TCIOOO 
replaces myriad IR remote controls. 



By Bntce Brown 

Are you suffering from 
remote-control glut? 
Harman Kardon and 
Microsoft have codeveloped the 
Harman Kardon Take Control 
TCIOOO ($349 list), which frees 
up your sprawling space and 
simplifies home entertainment 
command. 

You can program the TCIOOO 
to operate up to 15 devices. The 
13.2-ounce controller (with four 
double-A batteries) measures 
7.5 by 3.4 by 1.8 inches 
(Hwb)— a bit large for small 
hands. The unit's 2.6- by 2.1 -inch 
backlit LCD touch screen can 
be relatively hard to read — even 
after adjusting the contrast set- 
tings. The 120-kHz infrared 
transmitter has a range of about 
23 feet. 

Configuring the TCIOOO is 



quick and easy: you can pro- 
gram most devices without 
running the bundled PC soft- 
ware. The controller is prepro- 
grammed with codes for several 
hundred devices. If you are 
using a working remote for a de- 
vice that's not prepro- 
grammed, the controller 
often can learn the con- 
trols from the remote via 
infrared. If you don't 
have a working remote 
for a nonrecognized de- 
vice, you're out of luck. 

In testing, the TCIOOO quickly 
recognized a Sony TV, VCR, and 
laserdisk player and a Harman 
Kardon receiver. Training the 
device to control a DVD player 
in a Tiger Direct PC Cinema re- 
quired running the Take Control 
Editor PC software, with the 
TCIOOO connected via serial 



MULTI- 
FUNCTION 

The TCim) 
can operate 
up to 15 
devices. 




cable, plus using the PC Cine- 
ma's remote control to teach the 
TCIOOO. We configured the de- 
vice successfully, but doing so 
took a little over an hour. 

You can also train the TC 1 000 
to recognize simple activities, 
such as 'WatchTV, " which in the 
test setup entailed turning on the 
TV, selecting the channel on the 



VCR, and controlling the audio 
\ la the stereo receiver. Activities 
can be configured with the re- 
mote alone or in conjunction 
with the Take Control Editor. 
Using the Editor you can also 
set up more complex macros, 
combining buttons and ac- 
tions from a variety of devices 
For example, you can create 
macros to tape your favorite 
daily program with menus for 
individual family members. 
Though its screen is a bit 
dim, the Harmon Kardon Take 
Control TCIOOO can replace 
\our coffee table's confusing 
mess of remote controls with 
one easy-to-use (albeit expen- 
sive) device. 

Harman Kardon Take Control 
TCIOOO. List price: $349. Re- 
quires: 8MB RAM: 2MB hard 
disk space; Microsoft Windows 
95. 98, or NT 4.0 or later. Har- 
man Kardon, Woodbury, NY; 
800-645-7484, 5 1 6-496-3400; 
www.harmankardon.com; 470ar 
www.pcmag.com/mfolink. 



Back It Up-with Tape 

The Sony SuperStation tape drive backs up 
today 's enormous hard disks in one pass. 



By Alfred Poor 

Perhaps the only thing 
more amazing than 
the low cost of 6GB to 
10GB hard disks is the speed 
with which these huge disks fill 
up with programs and data. But 
how can you best safeguard all 
that information? Most remov- 
able disks can't cut it; you need 
more than 60 Zip disks to back 
up one 6GB disk. For storing 
this much data in a single pass, 
take a look at the new Sony 
SuperStation tape drive. 

The drive comes in two mod- 
els. The internal version ($150 
list) uses an EIDE/ATAPI in- 
terface. We tested the external 
version ($180 list), which con- 
nects to a parallel port. The 
drive was easy to connect and 
configure, and we were ready to 
run in under 2 minutes. Win- 
dows recognized the Super- 



Station immediately. 

The SuperStation comes with 
Seagate Backup Executive, a 
powerful, flexible program that 
provides scheduled and incre- 
mental backups. Registry 
backup, and disaster 
recovery proce 
dures. You also 
get a copy of 
Seagate Di- 
rect Tape Ac- 
cess, which 
lets you read 
and write files 
on the tape as if 
they were on a disk 

The parallel interface 
was not as fast as we'd expect 
an EIDE connection to be. The 
SuperStation is rated at up to 
50MB per minute for data 
transfer, but our tests produced 
considerably slower results, 
probably at least in part be- 



cause of the parallel-port con- 
nection. Using data compres- 
sion, our test data set averaged 
a 1.89:1 compression ratio, and 
the SuperStation wrote 15.5MB 
per minute. Without compres- 
sion, the performance was pro- 
portionately slower, at 8.4MB 
per minute. 
These results indicate that per- 
formance is limited by 
write speed, and 
any pri)cessing 



nOMTO 

6MW: The 

Si>ny SuperStation 
lets you store 
up to lOGB 
on one disk. 



overhead re- 
quired hy com- 
pression docs not 
have a significant impact on per- 
formance. So even using com- 
pression, backing up 8GB of data 
from a hard disk would take 
more than 8.5 hours. Also. Sea- 
gate Backup Executive offers a 
verify pass after writing; this 




roughly doubled our test times. 

Seagate Direct Tape Access 
worked well, though it s not a 
substitute for a random-access 
device. It wrote data at a 12.3MB- 
per-minute rate on our tests 

The SuperStation can use 
tapes of either 6.6GB or 10GB 
capacity. Tapes are rated based 
on their estimated capacities 
using compression, assuming a 
2:1 compression ratio.A 6.6GB 
tape retails for $25. and a 10GB 
tape retails for $35 — 
which comes to a little 
more than a third of a cent 
per megabyte. 

Given its low cost and 
enormous capacity, the 
SuperStation is a leading 
choice for full backups of high- 
capacity hard disks. Keep in 
mind that a full backup will re- 
quire an overnight run — but 
you'll get the job done. 
Sony SuperStation. List price: 
$180. Sony Electronics Inc., 
Park Ridge. NJ; 800-352-7669; 
www.sony.com/storagebysony; 
409 at www.pcmag.com/infoHnk. 
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(PC Sold Separately) 



Intel Inside 
ViewSonic' 




on top! 

ftirn traditional thinking on its ear. 

Today, regardless of the PC brand you choose, the most important component 
is not the computer. It's the monitor. Yesterday the hot phrase was "Monitor 
Sold Separately." Today, it's "PC Sold Separately." Technology blurs the lines 
between one computer and another. They're all fast, all loaded, all pretty much 
the same. 

What's different, what's exciting is happening in displays-multimedia monitors 
with built-in teleconferencing capabilities and flat panel displays you can mount 
on the wall. 

The new ViewSonic VG180, 18.1" viewable LCD ViewPanel* 
is a case in point. It features a 160° viewing angle, a 
spectacular true resolution of 1,280 x 1,024, a rock solid 
image and amazing performance. By putting ViewSonic's 
VG180 ViewPanel on top of your priority list, you'll 
ensure your Visual Computing'" experience is excellent. 

At ViewSonic we developed the VG1 80 with your vision 
in mind. TCO '95 certification. Warranty; 3 year parts 
and labor, one year back light. Express Exchange' Service 
option available. 

For more information visit our website at: 
www. ViewSonic.com/pcmag 



18001 888-8583 • Specifications subject to change without notice. 
Copyright O 1999. ViewSonic Corporation • All rights reserved 
Corporate names and trademarks are pfoperty o( thai respective companies. 
Intel and the Intel Inside logo are registered trademarks ol Intel 
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Affordable Celeron Notebooks Deliver 

Intel's supposed "entry-level" processor still provides competitive processing 
punch in two value notebooks from HP and Toshiba. 



By Asa Somers 

Whether you're pur- 
chasing a single 
notebook for your 
own small business or outfitting a 
mobile fleet, dropping well over 
$2,000 on each new laptop has 
got to hurt. But you and your 
staff need certain features, which 
drives the price into the strati 
sphere, right? Call it the bell-and 
whistle effect: It always stcnis 
the mobile computer you 
want, with the options and 
power you require, will cost 
you at least $2,500. 

Not so fast. The proces- 
sor wars have finally hit 
the mobile space, and 
thanks to so-called entry- 
level CPUs like Intel's 
Celeron, a fast, tricked-out 
notebook won't necessariiv 
cost you a king's ransom. W e 
looked at two such boxes — the 
HP OmniBook XE and th 
Toshiba Satellite 4030CDT: buth 
feature a Celeron processor and 
carry a price tag of $2,000 or less. 

TOSHIBA SATELLITE 4030CDT 

The most impressive thing about 
these machines is that the 
Celeron processor won't cost 
you a hit in performance. The 
Toshiba Satellite 4030CDT 
($2,000 street), with its 300-MHz 
Celeron CPU, is a case in point. 
On our Business Winstone 99 



benchmark test, the Satellite's 
score of 13.7 was right in line 
with the average 300- MHz PII 
notebook's score of 14.6. It also 
lasted longer on our Battery- 
Mark 2.0 test, staying alive for 2 
hours 51 minutes. These are in- 
teresting numbers indeed when 
you're about to save around 500 




smackers on a similarly config- 
ured Pentium II notebook. 

Speaking of configuration... 
you'll see that's where the Satel- 
lite really shines. First of all, this 
6.7-pound baby is a three-spin- 
dle device, so you won't ever be 
swapping devices in and out. 

The sleek gray case opens to 
reveal a crystal-clear 13.3-inch 
LCD, which in testing provided 



rich comer-to-comer color and 
acceptable off-axis viewing. 
Moreover, though the screen 
can handle XGA resolution at 
64,000 colors, presentation jock- 
eys can drive external displays at 
1 ,280-by- 1 .024 resolution direct- 
ly from the Satellite's VGA port. 

We were even impressed with 
the Satellite's keyboard, which 
always seems to be one of the 
first things to go when the man- 
ufacturer is trying to keep a sys- 

FULL-FEATURED: The 

300-MHz Celeron- 
based Satellite features 
64MB of RAM, a 24X 
CD-ROM, and a 
13.3-inch display. 

lem s price down. Like a 
good mattress, the 84-key 
keyboard was refreshingly 
firm ( not too springy). We did 
have trouble getting a sticky 
Spacebar to function properly, 
but in the end it worked fine. 

Okay, so it's a pet peeve of 
ours, but we do wish the Back- 
space key weren't placed itiside 
the Home key, where it can cause 
problems. Also, the arrow keys 
should be set apart from the rest 
to make them more easily acces- 
sible. The Satellite's pointing 
stick and contoiu-ed actuation 
buttons, mounted in the comfort- 
able and wide wrist rest, made 
for acceptable cursor control. 



PERFORMANCE TESTS 



Celeron Notebooks 



There are plenty of other gim- 
cracks and gewgaws to keep the 
peanut gallery happy: The Satel- 
lite features 64MB of RAM, a 
4. 1GB hard disk, a full comple- 
ment of standard ports, Card- 
Bus-ready PC Card slots, a hard- 
ware volimie control, and a fixed 
24X CD-ROM drive. Its internal 
56-Kbps modem worked flaw- 
lessly in testing. 

We recommend the Toshiba 
engineers rethink the remov- 
able rubber cover on the expan- 
sion port, which will inevitably 
get lost. If you need to expand 
your notebook on the desktop, 
there are three different port- 
replication solutions available 
for the Satellite. 

Operational hazard: Watch 
out if you pop an audio CD into 
the Satellite's tray. This ma- 
chine's 3D Sound-capable 
audio subsystem and Stereo 
Bass Reflex Speakers are about 
as powerful and clear as any 
we've evaluated. You can easily 
turn the volume up way too 
loud for any conference room. 

All in all. the Satellite repre- 
sents quite a value for all types 
of mobile workers. It's a feature- 
packed notebook with good 
performance numbers that's 
bound to satisfy most users. The 
hard-core corporate set may de- 
mand more flexibility, serious 
number-crunching power, or 
high-end multimedia capabili- 
ties, but the Satellite is the note- 
book for the rest of us. 
Toshiba Satellite 4030CDT. Street 
price: $2,000. Toshiba America 



TT-r; We were impressed by the performance of these 
p Celeron notebooks, particularly on our Winstone 
Qj^jTjj tests: Their average score was less than 5 percent 



l T ; Vt-i behind similarly equipped 3(X)-MHz Pentium II 



portables units we've tested previously. Battery life was also 
great, as both outlasted the average Pentium II/3(K) by a 
healthy margin. Both systems prove that you don't have to 
break the bank to get a well-rounded notebook. 
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Information Systems Inc., 
Irvine. CA; 800-867-4422: www 
.toshiba.com; 408 at www.pcmaf; 
.cont/infoUnk. 

HPOMNIBOOKXE 

You'll have to cut some comers 
to go much below $2,000, and 
thafs where the HP OmniBook 
XE series comes in. We looked at 
the baseline 266-MHz Celeron- 
based model, which serves as the 
entry point of this value/mid- 
range line. Our evaluation model, 
configured with 64MB of RAM 
(as opposed to the standard 
32MB), will run you $1,600 
(street). 

The Omni Book's stand-out 
performance on our benchmark 
tests was largely due to the fact 
that we tested it at its native 800- 
by-600 resolution. This led to a 
Business Winstone score of 14.1, 
only a half a point behind the av- 
erage Pentium 11/300 notebook. 
On our BatteryMark test, the 
OmniBook lasted a very accept- 
able 2 hours 39 minutes, outpac- 
ing the PII/3(X) by 29 minutes. 

Screen size and technology 
are the OmniBook's biggest 




shortcomings. The OmniBook 
provided only 12.1 diagonal 
inches of high-performance ad- 
dressing (HPA) dual-scan dis- 
play technology. Here's your 
cost savings, front and center. 
The display is very clearly pas- 
sive-matrix, suffering from no- 
ticeable banding and ghosting 
and offering poor off-axis view- 
ing. Moreover, it handles only a 
maximum SVGA resolution, 
which is probably a good thing, 
as XG A text and icons would be 
difficult to read on this screen. 

There's still lots to like about 
the OmniBook, however. The 
6.8-pound machine is another 
three-spindle device, featuring 
fixed floppy and 24X CD-ROM 



VALUE-ORIENTED: The 

OmniBook features a 
266-MHz Celeron CPU. 
64MB of RAM, a 24X CD- 
ROM, and a 12.1 -inch 
dual-scan display. 



drives. We absolutely love 
the OmniBook's external 
audio CD controls, which 
allow you to play music even 
when the machine is powered- 
down. Located along the front 
side of the box, these controls in- 
clude a power button that lights 
up when you've turned the drive 
on, as well as fast-forward, 
rewind, play/pause, stop, and vol- 
ume buttons. 

The machine's fancy-schman- 
cy stereo speakers, mounted in- 
side the wrist rest, occupy two 
internal cavities designed to use 
natural acoustics to boost bass 
response. Although the sound 
was awfully loud and clear, it 
was still a little tinny to our ears. 

The OmniBook requires you 
make no real sacrifice on fea- 
tures, as it ships standard with a 
4. 1 GB hard disk, an internal 56- 
Kbps V.90 modem, stacked Card- 



Bus- and ZV-enabledType II PC 
Card slots, and all the requisite 
ports, including USB, which func- 
tioned perfectly in testing. 

The only other area where 
the machine falls short is in its 
keyboard. A stark contrast to 
the Satellite's keyboard, this 87- 
key job felt much too spongy for 
our tastes. But it does feature a 
full-size Backspace key in the 
most advantageous position and 
arrow keys that are set apart 
from the rest of the keyboard. 

This bottom-of-the-line 
Celeron-based HP OmniBook 
XE delivers an impressive 
punch for this price. Its target 
market — mobile fleets, value- 
conscious small businesses, and 
consumers — will find much to 
be satisfied with. And if you sim- 
ply need a finer screen or more 
power or disk space, you can opt 
for a higher-end model in the 
same line, with prices ranging 
from $1,800 to $2,700. 
HP OmniBook XE, Street price: 
$1,600. Hewlett-Packard Co., 
Palo Alto, CA: 800-322-4772; 
www.hp.com: 40i at www.pcmag 
.com/infolink. 



Portable Protection 



True road warriors don't travel with notebook alone. For 
speedy access to contact and schedule information, a 
PDA is required equipment And as you load up your PDA with 
more software to expand its functionality, the data and appli- 
cations are increasinglyjeopardized. 3Com's HotSync backs 
up data from bundled Palm applications but can't back up and 
restore data from third-party applica- 
tions that don't provide their own con- 
duits. BackupBuddyNG ($19.95 direct) 
comes to the rescue to ensure the safety 
of your data and applications. 

Configuration Manager presents user 
options, including archiving files to your 
desktop computer, creating a detailed 
report to the HotSync log file, and ex- 
cluding applications from the backup 
process to save HotSync time. There's 
also an option to back up all Palm files, 
Including TRG FlashBullder data files 
stored in Flash ROM. 

BackupBuddyNG runs each time you run HotSync. The 
first time the program runs, it takes longer to create a 
complete backup directory than with subsequent backups, 
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which take as long as a routine HotSync. Our Initial backup 
took 17 minutes for 1.6MB of stored files In a Palm III. 

In the event of complete data loss, BackupBuddyNG can 
restore the contents of your Palm device by changing the 
HotSync customization screen to have the desktop files 
override the Palm files at the next HotSync. To restore a single 
^^■^■■■ju application or file, you can locate the backup 
□ directory quickly by clicking on the Configu- 
ration Manager's "B" icon 

BACK IT UP: The 

BackupBiiddy\Ki 

Configuration 
Manager lets you 
customize your 
backup process. 




and then install the file via 
the Palm Install Tool. 

Users who have ever 
lost Palm data can appre- 
ciate the value of Backup- 
BuddyNG; it is an Inexpen- 
sive yet powerful tool that works along with 
HotSync to safeguard all Palm files. 
BackupBuddyNG. Direct price: $19.95. Re- 
quires: Microsoft Windows 95, 98, or NT 4.0; 
HotSync 3.0; IBM WorkPad PC Companion or 3Com PalmPilot 
Professional or Palm III or later. Intelligent Systems, San 
Francisco; 415-292-4493; www.backupbuddy.com;405 at 
mvw.pctnag.com/infollnk.— Bruce Brown 
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Tired of your old 28.8 
modem slowing you down? 
It's time to move to 3Com 
U.S. Robotics" V.90 56K- 



US. Robotics 



221 

desktop modems. They 
deliver significantly greater 
overall preformance' than 
other V.90 56K modems for 
truly high speed down- 
loads, streaming video, 
and near CD-quality audio. 
So visit your nearest 
3Com retailer or find us at 
www.3com.com/56k for 
more information. Because 
when it comes to getting the 
most out of the Internet, the 
modem makes the difference. 




ANY MODEM WILL GET YOU 
ON THE INTERNET. 
THEN AGAIN, ANY CAR WILL GET 
YOU ON THE FREEWAY. 




More connected. 
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FIRST LOOKS 



Robust Web-Site Builders 

Drumbeat 2000 and NetObjects Fusion 4.0 are up- 
dates of the two most powerful site-builder packages. 



By Edward Mendelson 

Web site-builder soft- 
ware helps you to 
create industrial- 
strength Web sites, complete with 
database access, in a WYSIWYG 
environment: You drag and drop 
page elements to an editing 
screen, and the software gener- 
ates coded pages and uploads 
them to your server. Elemental 
Software's Drumbeat 2000 and 
NetObjects Fusion 4.0 are robust 
new versions of the two superior 
programs in this category. 

Unlike traditional Web-page 
editors, both programs 
use proprietary for- 
mats during the edit- 
ing process, generating 
HTML code only 
when you're ready to 
preview or publish 
your site. Drumbeat 
excels at database 
integration, and Fu- 
sion is best at graph- 
ics-intensive design. 



can be used on any Win- 
dows or Unix server. 

Unlike Fusion, Drum- 
beat has no automated 
tools for building naviga- 
tion bars or changing 
sitewide styles. Instead. 



IN STEP: 

Drumbeat's 
complex but 
logical interface 
gives quick ac- 
cess to invisible 
page elements 
such as browser- 
it uses a template-based 'V specific 
architecture in which you 
modify the design of 
all or part of a site by 
editing one underlying 
page layout. 

Drumbeat's interface 
works like a program- 
mer's development envi- 



building a Web site with data- 
base access, nothing else even 
comes close. 

Drumbeat 2000. Street price: $400. 
Requires: 32MB RAM. 30MB 
hard disk space. Mi- 
crosoft Windows 95 
or NT 4.0. Elemental 
Software. Carlsbad. 
CA; 877-378-6232: 
www.drumbeat.com; 
400 at www.pcinag 
.com/infoUtik. 



BOXED IN 

NetObjects 



Fusion 's inter- 
face includes 
floating tool- 
bars and pop-up 

windows; 
invisible page 
elements are 
displayed as 
boxes during 
editing. 



DRUMBEAT 2000 

Drumbeat 2000 
($400 street) is the 
third version of a 
stunningly powerful 
package, built for 
creating Web sites 
with dynamic access 
to databases without 
requiring you to 
write a line of code. 
This isn't a tool for beginners — 
but if you understand the basic 
principles of databases and 
HTML forms, Drxmibeat lets you 
build efficient, flexible, and 
unique Web sites with little effort. 

After you answer a few ques- 
tions in a wizard. Drumbeat 
builds Microsoft Active Server 
Pages that let visitors access and 
update your database. The data- 
base-driven features require Ac- 
tive Server Page capabilities, but 
if you don 't use Drumbeat's data- 
base features, its HTML output 





ronment. A customizable 
toolbar divides the editing 
window from a tabbed 
panel that displays site 
structure, a template hier- 
archy, and element attrib- 
utes in the top half and 
lists of assets, styles, links, 
and dynamic HTML fea- 
tures at the bottom. 
The editing window includes 
optional panels above and 
below for managing such invisi- 
ble page elements as cookies, 
scripts, and the database whose 
content is accessible through the 
page. Unlike Fusion, Drumbeat 
makes all its controls separate 
and easily accessible. 

Drumbeat doesn't build fancy 
graphics, but it does give expert 
users fast access to virtually 
every technology available on 
the Web. including ActiveX. Java- 
Script, and multimedia. If you're 



NETOBJECTS 
FUSION 4.0 

NetObjects Fusion 
was the first WYSI- 
WYG site builder, and 
Version 4.0 ($299.95 
list) benefits and suf- 
fers from the pro- 
gram's history. Bene- 
fits include 55 dazzling, mature 
graphics styles for buttons, bor- 
ders, and other visual elements. 

New features include table 
editing. Java-based drop-down 
navigation menus, and such 
JavaScript features as automatic 
redirection according to the 
browser used. But Fusion wasn't 
designed for the dynamic data- 
base connectivity features that 
the new version supports 
through awkwardly implement- 
ed add-on connections with Al- 
laire Corp.'s ColdFusion, iCat 
Corp.'s Commerce Publisher, or 
Microsoft Active Server Pages. 

The program's strength is still 
in graphics and layout. Each site 
has a customizable graphics 
style that can be changed or re- 
placed with a few mouse clicks, 
and the changes propagate au- 
tomatically throughout the site, 
though individual pages can 



have their own graphics styles. 

Fusion's pixel-level control 
of text and graphics positioning 
appeals to traditional, paper- 
based graphic designers, but it 
can be a mixed blessing for 
Web design. For example, by 
default, the program places a 
text-only navigation bar in a 
fixed location at the foot of the 
page (in addition to a graphics- 
based bar on the left), so your 
site will look its best only if a 
visitor's browser is 
sized correctly. 

You build pages in 
Fusion by clicking on 
a tool icon, then 
drawing a box on the 
page to contain a 
page element, which 
can be anything from 
a plain text box to a 
third-party JavaBean. 
Confusingly, you also 
draw boxes on the 
page to insert invisible elements 
such as JavaScript. 

The most outdated feature of 
the interface is its inability to 
display multiple views of a site 
in separate windows. You have 
to switch through separate site, 
asset, style, and page views, al- 
though a pop-up window lets 
you navigate the structure of a 
site while editing. Worse, when 
you change a page title in the 
page editor, the page isn't re- 
named in the site view, making 
it almost impossible to find the 
page you want. 

Fusion's main competition 
for ordinary Web-site building 
is Microsoft FrontPage, which is 
far faster and easier to work 
with but lacks Fusion's pixel- 
level graphics control. For 
graphics-rich Web sites without 
HTML coding, though. Fusion 
still surpasses all rivals. 
NetObjects Fusion 4.0. List price: 
$299.95; upgrade. $99.95. Re- 
quires: 32MB RAM. 50MB 
hard disk space. Microsoft Win- 
dows 95 or NT 4.0. NetObjects 
Inc.. Redwood City. CA; 
650-482-3200; www.netobjects 
.com; 40/ at www.pcmag.com/ 
infolink. 



60 PC MAGAZINE MARCH 9. 1999 




Computing Solutions 
Built for Business " 

800-399-4239 
www.cdw.com 




I 



f you want to design powerful Web pages, you'll need the perfect digital media publishing solution, and your dedicated CDW' account 
manager knows just what you need. Start with a powerful 400MHz Intel Pentium' II powered HP Vectra VE Series desktop computer. 



It's loaded with 100MHz Front Side Bus technology (FSB). 64MB EDO DRAM, a 6.4GB Ultra-ATA hard drive and a 32X CD-ROM drive. 
Vbu'll need a monitor with high-quality color images to go with it. and the ViewSonic PS790. with its 19' SuperClear screen display and 
IB" viewable image size, is just what you're looking for! Microtek's ScanMaker X6EL scanner includes a 35mm film adapter, making it hard to 
resist. Top off this great solution with a memory upgrade from Simple Technology, an ATI All-in-Wonder Pro video card, and powerful software 
such as Adobe Photoshop and Allaire's HomeSite. CDW wiH custom-conrigure your solution free of charge, and in most cases, ship your order 
the very same day. Cal now! 




HEWLETT 
PACKARD 



I Expanding Possibilities | 

HP Vectra VE 
Series PC 

«1 525.22 



CDW 118165 



Monitor sold separately 



Options 


V_onto|t>' 

« w i» . V if w«)nic.cCMii 

PS790 
79" color 
monitor 
with short 15" 
monitor depth 

'609.46 

CDW 114966 


MICROTEK 

MM /mrf^ JJwi-nt* MM alirmi 

ScanMaker 

X6EL 
56-bit color 
flatbed scanner 

'228.95 

CDW 130774 






M 

Adobe 
Photoshop 
V5.0 

Create compelling 
graphics for 
the Web 

'609.19 

CDW 111218 


<al la*re> 

HomeSite 
V4.0 
Build great 
Websites 

'91.02 

CDW 133993 


128MB RAM 
upgrade 
Increase system 
perhrmance 

'347.65 

CDW 120413 


All-in- Wonder 
Pro 

8MBACP 
video card 

'154.52 

CDW 115299 



800-399-4239 

www.cdw.com 
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Solutions 



Organized mobility 



Things can qel hectic out there on the road, but you can trust your CDW account manager to help 
lighten your load. If you need a multi-purpose machine for your mobile lifestyle, the IBM' ThinkPad' 
600 is what you're looking for. Featuring a SOOMHir Intel Pentium' II processor. 64VIB RAM. a 6GB hard 
drive, and a 15.5" active-matrix display, this poyyerful little notebook really packs a punch. It includes an 
internal DVD-ROM drive and a S6Kbps modem to keep you connected. A notebook case from Targus is 
the perfect way to carry and protect your notebook. Because you meet hundreds of people a year, 
you'll need a fast and easy way to keep track of all their business cards, and the Corex CardScan™ 
Executive scanner can do just that. Svmantoc's ACT! V4.0 will help keep your addresses and phone 
numbers organized. Call CDW today for ail your mobile needs. 



Your CDW account manager is 
constantly trained on new technology 
and can suggest real solutions to 
meet your various needs and 
changing situations. CDW is the 
country's «1 direct solutions provider. 
We specialize in networking solutions, 
delivering more than 10,000 server 
solutions annually. 



Options 



CORE. 



1 



CardScan"^ 
Executive 

«248.78 

CDW 131382 



64MB memory 
upgrade 

*1 59.27 

CDW 114775 



WUIBUS 

Universal 
Notebook Case 
'69.99 

CDW 19486 



SYMANTEC, 



ACT! V4.0 
Organize contacts 

n 69.43 

CDW 107663 



ThinkPad® 
600 notebook 

«3287.97 

CDW 129951 




Powerful 
connections 



Server Options 



SuperStack II 

Switch 3300 
70/700 Etitemet switches 
12-port '1428.81 CDW 112158 
24-port *21 77.92 CDW 106636 

1604 Router 
'1296.08 

CDW 86882 



coMfm 

ProLiant 400 

*1 71 7.98 



CDW 141339 



Your CDW network account manager 
knows that staying connected is the key 
to survival in today's world. The Compaq 
ProLiant 400 Server combines the latest 
Intel Pentium' II processors with 100MHz Front 
Side Bus technology (FSB) and an integrated 
Wide-Ultra2 SCSI controller to offer performance suitable 
for a variety of applications. With six total expansion slots and optimum 
upgradeability in RAM and internal storage, the ProLiant 400 provides 
the flexibility to grow and protect your IT investment. Cisco's 1604 router 
connects small offices with Ethernet LANs to the Internet and company 
Intranets. Try SCom's SuperStack II Switch 5500 with its matrix port for 
high-speed connections between switches. CDW can provide you with 
these, and many other network solutions. 




All products sold by COW are third party products and are subject to the warranties and 
representations ot the applicable manulacturers, including but not limited to Y2K compliance 
Accordingly, CDW makes no representation or warranty with respect to the Y2K compliance ol 
products sold. 

56K modems are capable of 56Kbps downloads, however, current regulations limit download speed 
to 53Kbps 

Internet connectivity requires access services from an Internet access provider. Contact your local 
access provider for rates, terms and conditions, 

©1999 CDW' Computer Centers, Inc. 200 N. Milwaukee Avenue, Vernon Hills, IL 60061 PCM4453E 13/99 
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FIRST LOOKS 



Modular Megapixel 

Minolta debuts an upgradable digital camera with 
interchangeable lenses for flexible photography. 



By Daniel Grona and Sally 
Wiener Grotta 

The Minolta Dimage EX 
1 500 ($9(X) street) is the 
first consumer digital 
camera that is upgradable and 
has interchangeable lens capabil- 
ity. It comes with a variety of use- 
ful features and functions de- 
signed for business users and 
semiprofessional photographers 
What's more, image quality is the 
best we've seen in this class. 

The Dimage EX is available in 
two models ($900 each):The EX 
ZOOM 1500 has a 3:1 optical 
power zoom, and the EX WIDE 
1500 has a high-speed (fl.9) 
wide-angle lens with a coverage 
equivalent to a 28-mm lens on a 
35-mm camera. For an addition- 
al $500, you can have both lenses. 
Either lens unit can be detached 
and replaced with the other lens, 
a serial interface, or other to-be- 
announced peripherals. 

The DimSge EX uses Digita, 
Flashpoint's built-in OS, which 
makes setting up and shooting 
relatively easy and versatile. For 
instance, instead of one-size-fits- 
all exposure compensation, 
users can select pro-like 
half-stop and full-stop 
bracketing. The camera also 
features time-lapse photog- 
raphy, full- or quarter-frame 
size, two auto-focus settings, 
and auto-rotate. 

Using the Dimage EX is 
simple, as long as you re- 
spect its quirks. The motor- 
ized zoom lens is noisy, 
making candid shooting a 
problem. Not only does the lens 
extend so far that it clips a comer 
of the viewfinder in wide-angle 
mode, but the UV filter is flush 
with the bezel, making finger- 
prints on the lens unavoidable. 

The optical viewfinder dis- 
plays less coverage than the cam- 
era actually captures. The LCD 
viewfinder is grainy, jerky, and vir- 
tually impossible to see in bright 



light. In addition, we weren't able 
to check accurate focus in macro 
mode. Because the Compact- 
Flash memory card is next to the 
batteries on the bottom of the 
camera, the batteries will fall out 
if you're not careful when you 
open the compartment. 

There's practically no delay 
between pressing the shutter 
and capturing an image. The 
Dimage EX s large 16MB 
buffer makes it possible to cap- 
ture up to seven images in 2 sec- 
onds (sans flash, of course). 



Where the Dimage EX excels 
is in image quality The camera 
has a resolution of 1 344 by 1 .OOS 
pixels;users can select from three 
compression levels 
plus an uncompressed 
JPEG that interpolates 
a raw 1.4MB file up to 
3. SMB. 1 maces arc cx- 



CHAN6E IS 600D: 

The Dimage EX 
accepts a zoom 
or wide 
angle 
lens. 




ceptionally crisp and sharp, with 
accurate and pleasing colors. Bet- 
ter yet, the dynamic range is su- 
perb — as good as some pro digi- 
tal cameras — capturing 
details in dark shadows 
and bright highlights. 
Versatility, simplicity, 
and excellent images, 
plus true interchange- 
able lenses, put the 
Dimage EX at the top 
of its class. 

Minoha Dimage EX 1500. 

Street price: $9(K). Mi- 
nolta Corp.. Ramsey, 
NJ:201-825-4(X)0;www 
.minoltausa.com; 402 
at www.pcmag.com/ 
infolink. 



Pro Prints Come Home 

The HP DeskJet 882C offers home users high- 
quality color output and versatile USB connection. 



F 

■ J 



B\- Bnice Brown 

lor home business or per- 
sonal use. the HP Desk- 
Jet 882C ($300 street), 
from Hewlett-Packard, is an af- 
fordable, high-quality color 
printer. With its incremental 
print speed improvements, USB 
support, and new handout and 
poster prints, the HP DeskJet 




S82C is a great re- 
placement for the HP 
DeskJet 722C. 

At 7 by 17.8 by 13.8 
inches (HWD), the 
HP DeskJet 882C retains the 
compact design of its predeces- 
sor. Setup and driver installation 
via either parallel port or USB 
connection takes under 15 min- 
utes (cables not included). 



DeskJet mc 
features fast yet 
high-quality 
color printing. 



Our test prints were of pro- 
fessional presentation quality. 
The 882C achieves vivid colors 
with HP's PhotoREt II color- 
layering and ColorSmart II opti- 
mization technologies. Up to 16 
ink drops are placed in a single 
pixel to expand color intensity 
and shading without sacrificing 
print speed for resolution. 

The 882C's useful for- 
matting options include 
manual two-sided printing, 
printing up to 4 pages per 
sheet, and segmenting an 
image into 4, 9. or 16 pages 
for making posters. 

The HP unit prints on 
a variety of media, from 
premium photo paper to 
transparencies, banners, 
ureeting cards, and T-shirts. 
You can customize 
media size from 3 to 8.5 
inches in width to 3 and 
14 inches in length, and 
you can insert batches of 
100 sheets at a time. The 
882C's duty cycle is 2,(KX) pages 
per month, double the 722C's. 

Depending on print mode, 
the HP DeskJet 882C is rated 
to print 0.5 to 1 more pages per 
minute (ppm) than the HP 



DeskJet 722C. The 882C's 
fastest rated speeds are 8 ppm 
for black text and 5 ppm for 
color. 

The HP Printing Possibilities 
software bundle includes three 
photo and graphics applications: 
Mindscape's PrintMaster Gold 
Publishing Suite, Microsoft's 
Picture It! Express, and Profes- 
sor Franklin's Instant Photo Ef- 
fects, from Streetwise Software. 

TWo Web sites are worth 
investigating for use with the 
882C: HP Instant Delivery 
( HUH', instantdelivery.com ). for 
printing customized newspapers 
using content from such publi- 
cations as USA Today, and the 
HP DeskJet site (www.deskjet 
.com), for fun printing projects. 

Whether you need a durable, 
home-based, high-quality color 
printer for work, play, or both, 
the HP DeskJet 882C is capable 
of supporting broad usage. The 
unit is a versatile, fast, and af- 
fordable personal printer with a 
good balance of economical and 
creative features. 
HP DeskJet 882C. Street price: 
$3(K). Requires: 8MB RAM 
( 1 6MB for NT): 20MB hard disk 
space; Microsoft Windows 3.1a:. 
95, 98. or NT 4.0. Hewlett- 
Packard Co.. Palo Alto. CA; 800- 
752-0900, 650-857-1 501 ; www.hp 
.com; 403 at www.pcmag.com/ 
infolink 
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'Estimated reseller price to end users lor IBM PC 300GL model 6287-41 U: monitor shown is IBM G-54 witti 15" screen and 13 7" viewable image, starting 
at $239; certain features described below are available tor an additional ctiarge Actual prices may vary MH2 denotes microprocessor internal clock 
speed only; other factors may also affect application performance. PCs in this ad include an operating system. IBM product names are trademarks 
of International Business Machines Corporation Wake on LAN is a product of IBM/Intel Advanced Manageability Alliance and is a trademark of 
IBM Corporation. Intel, the Intel Inside logo and Pentium are registered trademarks of Intel Corporation <S> 1999 IBM Corporation. All righls reserved 



limit 12,000 per customer 
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from Pentium" II processor 350 mhz Customizable SystemXtra'" 
$1,135' up to 64mb sdram, up to 8.4gb financing, service, support 
hard drive, 4 slots, 4 bays and training options. 



More is definitely better And affordable, even after you buy Cost-saving, 
standards-based management features, like Wake on LAN?" allow you 
to easily integrate truckloads of IBf^ PC 300GLs into your enterprise. 
www.ibm.com/ibmpc or call 1 800 IBM 7255, ext. 5030. 



FIRST LOOKS 



Diagrams for Pros 

Actrix Technical and Visio Technical 5.0 Plus give 
you powerful yet easy-to-use functionality. 



By Stephen W. Plain 

For technical professionals, 
accurate diagrams are of- 
ten the foremost means 
of communication. So the chal- 
lenge for software vendors is to 
deliver a package that 
puts professional-level 
diagrams in the hands of 
the broadest audience 
while offering an exten- 
sible platform for so- 
phisticated custom de- 
velopment. Autodesk's 
Actrix Technical and 
Visio Corp.'s Visio Tech- 



designcd for particular types of 
drawings. In Visio Technical, 
these are called Stencils; in Ac- 
trix, they are referred to as Cata- 
logs. You can keep open the Cat- 
alogs or Stencils that you need 
and drag and drop 
objects into your 
drawing from them. 

The interfaces in 
both programs are 
flexible and mature. 
We found Actrix's 
dynamic zooming 
and panning feature 



GUIDANCE: 

One of Visio 
Technical 5.0 
Plus's strengths 
is its broad range 
of wizards.which 
guide you 
through the 
initial design 
phase 
quickly 



nical 5.0 Plus (each $349 
list) are excellent solu- 
tions for this demanding 
user base. 

Although these pro- 
grams are targeted 
chiefly at highly techni- 
cal disciplines (such as 
engineering, manufac- 
turing design, and facili- 
ties management), both 
cross over into main- 
Stream business use 
with organizational charts, mar- 
keting symbols, and the like. 
Visio Technical is part of the 
company's family of drawing 
products. Actrix, the debut 
product of a new line for Au- 
todesk, offers a similarly exten- 
sive set of symbols for roughly 
the same audience. 




Actnx IS also stronger when it 
comes to editing shapes. By sim- 
ply selecting Edit ActiveShape 
for any shape in your drawing, 
you can use the built-in graphi- 
cal editor to modify the shape. 
You can even position Plugs and 
Sockets to define visually how 
the shape interacts with others. 

Actrix enjoys an edge in preci- 
sion drawing, but Visio Technical 
features a number of built-in wiz- 
ards that offer a high-level help- 
ing hand for several tasks, such as 
laying out floor plans, perform- 
ing space analysis, and designing 
organization charts. New to this 
version of Visio Technical is the 
ability to display drawings done 
with AutoCAD Release 10 and 

EASE OF USE: 

Actri.x's Property 
Window, innova- 
tive Plugs and 
Sockets, and 
friendly interface 

take technical 
drawing to a new 
level of 
iisahilily 



especially useful. It let us zoom 
smoothly in and out and slide 
the drawing around quickly 
with the mouse, and it's compat- 
ible with the wheel on a Mi- 
crosoft IntelliMouse. 

EDITING PROPERTIES 

Both nroducts let vou modify 




SMART SHAPES 

In Actrix, many of the shapes 
seem to have an intelligent 
knowledge of their contexts, 
through Autodesk's Plugs and 
Sockets technology. For exam- 
ple, partition sections and duct 
work automatically guide them- 
selves to connections to other 
appropriate shapes in a drawing. 
Visio Technical's connector ob- 
jects also attach automatically, 
but we found Actrix's capabili- 
ties much more powerful. 

Both products let you open 
collections of shapes specifically 



the characteristics of each shape 
with properties and attach data 
fields to each object, to track in- 
formation such as inventory and 
cost figures. In Actrix you do this 
with the Property Window — a 
tabbed formatting and data-field 
dialog similar to those found in 
visual programming environ- 
ments. Visio Technical lets you 
modify properties for shapes 
and access them via custom di- 
alogs. You can attach your own 
properties to objects in both pro- 
grams; Actrix uses a more 
streamlined method of adding 
and editing custom properties. 



Release 12 as backgrounds to 
your diagrams, as well as the abil- 
ity to convert AutoCAD objects 
to Visio SmartShapes. Not sur- 
prisingly, however, the Autodesk 
product has the edge here too. It 
adds the capability of aligning 
and snapping its shapes to the 
geometry of an associated Auto- 
CAD drawing. 

A VBA BASE 

Visual Basic for Applications 
(VBA) forms the programmatic 
foundation for both of these 



products. If you need to auto- 
mate the behavior of any object 
or drawing, you can write VBA 
code with the integrated VBA 
Editor. 

The inclusion of VBA also 
gives casual users the ability to 
modify object behavior, with 
simple expressions that rely on 
VBA under the covers to do 
their magic. VBA gives these 
products an engine for develop- 
ing specialty vertical-market so- 
lutions or enterprise-wide cus- 
tom configurations. 

The two products overlap in 
many areas, and each offers 
well-balanced programmability 
and ease of use. Although both 
offer lots of vertical-discipline 
features, we found Visio Techni- 
cal somewhat more suitable for 
general business and marketing 
tasks and Actrix for precise 
technical drawing and Auto- 
CAD interoperability. Both 
offer excellent technical-draw- 
ing power at a very reason- 
able cost. 



Actrix Technical. List price: $349. 
Requires: 16MB RAM; 80MB 
hard disk space; Microsoft 
Windows 95, 98, or NT 4.0. 
Autodesk Inc., San Rafael, CA; 
800-964-6432; www.autodesk 
.com; 406 at www.pcmag.com/ 
infolink. 

Visio Technical 5.0 Plus. List 
price: $349. Requires: 16MB 
RAM; 15MB hard disk space; 
Microsoft Windows 95, 98, or 
NT 4.0. Visio Corp., Seattle; 
800-248-4746; www.visio.com; 
407 at www.panag.com/infolink. 
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ThinkPad* 390 



t 



)e-bu8ines8 tools 



$1,699 to mobile Pentium' w/MMX'" 
$2,399* technology or Pentium II 
processor 233 to 266 mhz 



3.2/4.3gb hard drive, 32/64mb memory, 
integrated floppy/cd,12ror 14.1" TFT 
display optional 10/100 EtherJet card 



ThinkPad 390. The most affordable ThinkPad. All of 
the essentials, ready for company-wide distribution. 
www.ibm.com/thinkpad or 800 426 7255. ext. 5040 



Cl 



Pentium®]! 

Ipnocesson MM, 



BOLData Corporate Series 
Servers, Workstations, 
and High Performance 
l^loteboolcs. 

Built with Intel' Pentium* II Xeon^^ processors. 
Pentium' II processors and Intel* Celeron^" processors 




All Xtreme systems include: 56. 6K V.90 Voice/Fax/Modem, 1.44MB Floppy Disk Drive, 104 Key Enhanced Windows Keyboard, 

120 Watt Stereo Speakers, Microsoft Windows 98, 1 Year On-Site Service witti 24x7 Technical Support, 3 Year Limited Warranty, Fully Tested and Burned In. 



Xtreme 2400C 



workstation Xtreme 2500C 



workstation Xtreme 2700C 



workstation > 

J 



m 440LX Chipset with USB 

■ 32MB SDRAM 

■ 4.3GB Ultra DMA Hard Disk Drive 

■ 15" SVGA .28dpi Monitor 

■ 4MB 3D AGP Graphics Accelerator Card 

■ 32X IDE CD-ROM Drive 

■ Diamond Sonic Impact Wavetable Sound Card 

■ Tool-Free Mid Tower ATX Case with 235W Power Supply 

■ Logitech PS/2 Mouse 

Intel' Celeron™ processor 300MHz with 128KB Cache. .$799 
Inter Celeron™ processor 333MHz with 128KB Cache. .$815 
Intel' Celeron™ processor 366MHz with 128KB Cache. .$885 
Intef Celeron™ processor 400MHz with 128KB Cache..$935 



■ 440LX Chipset with USB 

■ 64M8 SDRAM 

■ 6.4GB Ultra DMA Hard Disk Drive 

■ 15" SVGA .28dpi Monitor 

■ 4MB 3D AGP Graphics Accelerator Card 

■ 32X IDE CO-ROM Drive 

■ Diamond Sonic Impact Wavetable Sound Card 

■ Tool-Free Mid Tower ATX Case with 235W Power Supply 

■ Logitech PS/2 Mouse 

Intel" Celeron™ processor 300MHz with 1 28KB Cache . $875 
Intel' Celeron™ processor 333MHz with 128KB Cache . $899 
Intel* Celeron™ processor 366MHz with 128KB Cache ..$955 
Inter Celeron™ processor 400MHz with 128KB Cache. $999 



Xtreme 5400C 



workstation Xtreme 5500P 



m 440BX Chipset 100MHz with USB 

■ 32M6 100MHz SDRAM 

■ 4.3GB Ultra DMA Hard Disk Drive 

■ 15' SVGA .28dpi Monitor (13.8' viewable) 

■ 4M6 3D AGP Graphics Accelerator Card 

■ 32X IDE CD-ROM Drive 

■ Diamond Sonic Impact Wavetable Sound Card 

■ Tool-Free Mid Tower ATX Case with 235W Power Supply 

■ Microsoft PS/2 Mouse 

Intel' Celeron™ processor 300MHz with 128KB Cache ..$869 
Intel' Celeron™ processor 333MHz with 128KB Cache . $895 
Intel' Celeron™ processor 366MHz with 128KB Cache . $950 
Inter Celeron™ processor 400MHz with 128KB Cache..$999 



Flhl 



m Dual Intel' Pentium' II Xeon™ Processor 400 - 450MHz 

■ Intel' 440GX Chipset 100MHz with USB 

■ 128MB 100MHz SDRAM (Supports up to 2GB) 

■ Integrated Adaptec 7890 Ultra-2 SCSI Controller (BOMB/s) 

■ Integrated RAIDporl III 

■ 6 Expansion Slots 

■ 4.5GB Ultra-2/LVD SCSI Hard Disk Drive 

■ Trident 3D Image 9750 AGP Graphics Adapter W/4MB 

■ 32X SCSI CD-ROM Drive 

■ Inter EtherExpress™ Pro 10/100 

■ 1 .44MB Floppy Disk Drive 

■ 300W Full Tower w/6 5 1/4' Ext. Bays, 3 3 1/2* Bays 

■ 104 Key Enhanced Windows Keyboard 

■ Logitech PS/2 Mouse 

■ Microsoft NT Server 4.0 with 5 User License 

■ Intel' LANDesk" Client Manager for Windows NT 

■ Super Doctor Utility with PC Health Monitoring 

■ Fully Tested and Burned In 

■ 3 Year Limited Warranty 

■ 1 Year On-Slte Service with 24i7 Technical Support 

Prices starling at $2,999 





Visit us on the Web at 

www.boldata.com 



Copyright © 1999. BOLData Systems Inc. Pricing and specifications subject to change without 
nolii'c. BOI.Daia. ihe BOLData logo. Corp<iralc Series and Xlremc are trademarks of BOLData 
Systems. Intel, the Inlel Inside logo and Pentium are registered trademarks and Pentium II Xeon 
and Celeron arc trademarks of Intel Corporation. All other product or company nanics are the 
trademarks or registered trademarks of their respective owners. Screen images simulated. 



■ 440LX Chipset with USB 

■ 64MB SDRAM 

■ 8.4GB Ultra DMA Hard Disk Drive 

■ 17" SVGA .28dpi Monitor 

■ 8MB 30 AGP Graphics Accelerator Card 

■ 32X IDE CD-ROM Drive 

■ Diamond Sonic Impact Wavetable Sound 

■ Tool-Free Mid Tower ATX Case with 235W Power Supply 

■ 104 Key Enhanced Windows Keyboard 

■ Logitech PS/2 Mouse 

Inter Celeron™ processor 300MHz with 128KB Cache $999 

Intel' Celeron™ processor 333MHz with 128KB Cache. $1,025 
Inter Celeron™ processor 366MHz with 128KB Cache..$1,075 
Inter Celeron™ processor 400MHz with 128KB Cache. .$1,129 



Mwrkstatten 



Xtreme 5700P 



■ 440BX Chipset 100MHz with USB 

■ 64MB 100MHz SDRAM 

■ 6.4G8 Ultra DMA Hard Disk Drive 

■ 15' SVGA .28dpi Monitor (13.8" viewable) 

■ Diamond Stealth II G460 3D Video with 8MB 

■ 32X IDE CO-ROM Drive 

■ Diamond Sonic Impact Wavetable Sound Card 

■ Tool-Free Mid Tower ATX Case with 235W Power Supply 

■ Microsoft PS/2 Mouse 

Pentium* II processor 350MHz with 512KB Cache $1,129 

Pentium' II processor 400MHz with 512KB Cache $1,279 

Pentium* II processor 4S0MHz with 512KB Cache $1,499 



■ 440BX Chipset 100MHz with USB 

■ 64MB 100MHz SDRAM 

■ 8.4GB Ultra DMA Hard Disk Drive 

■ 17° SVGA .28dpi Monitor (15.8" viewable) 

■ Diamond Stealth II G460 3D Video with 8MB 

■ 2X DVD-ROM Drive with MPEG II Decoder Card 

■ Diamond Sonic Impact Wavetable Sound Card 

■ Tool-Free Mid Tower ATX Case with 235W Power Supply 

■ Microsoft PS/2 Mouse 

Pentium* II processor 350MHz with 51 2KB Cache $1 ,349 

Pentium* II processor 400MHz with 512KB Cache $1,499 

Pentium" II processor 450MHz with 512KB Cache $1,729 



■ Intel* Pentium* II processor 266 - 300MHz 

■ 14.2' XGA Active Matrix 

■ 64MB SDRAM (384MB Max) 

■ 6.4GB Ultra ATA Hard Disk Drive 

■ 2X DVD-ROM & 3.5' Floppy Drive Combo 

■ MPEG II DVD Decoder Card 

■ 2X AGP 8MB ATI Rage Pro 3D Video 

■ Internal 56K V90 Fax Modem 

■ 3D Surround Sound with Speakers and Microphone 

■ Intelligent Lithium Ion Battery and AC Adapter 

■ Deluxe Nylon Carrying Case 

■ Microsoft Windows 98 CO-ROM 

■ 1 Year On-Site Service with 24i7 Technical Support 

■ Upgrade to 128MB SDRAM add $129 

■ Upgrade to 8.1GB Hard Disk Drive add $279 

Pentium* II processor 266MHz with 512KB Cache $2,699 

Pentium* II processor 300MHz with 512KB Cache $2,939 
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FIRST LOOKS 



A Second Gup of Java 

Sun Microsystems' Java 2 SDK provides the richest 
array of functionality yet for developers and users. 

By Rich Dragan 

The Java 2 SDK. from 
Sun Microsystems, puts 
unprecedented pro- 
gramming power into the hands 
of Java developers and gives en- 
hanced functionality to end 
users. The new Java standard ap- 
pears to be the richest ever, 
though end users may have to 
wait to reap all the benefits 
promised in this release. 



proved 2-D graphics capabilities 
for real-time graphics and ani- 
mation. In short, what- 
ever native applica- 
tions can do, Java 2 
applications can do 
just as well, in func- 
tionality if not perfor- 
mance. 



and native support for threads 
for Sun Solaris. (Our bench- 
marks don't test these new 
features.) 

Under the hood, Java 2 adds 
new features that will keep cor- 
porate developers happy as they 



SWING 

The most visible improvement 
in Java 2 is its set of classes that 
lets programmers create highly 
graphical applications and ap- 
plets. These so-called Swing 
classes provide a library of wid- 
gets from sophisticated objects 
such as trees, tables, and graphi- 
cally rich controls that rival the 
features of "native" operating 
systems such as Windows 98/NT 
and Unix. Better yet, these 
Swing classes have a pluggable 
look and feel, which means that 
a Java application 



PERFORMANCE 

To test performance, 
we ran our JMark 2.0 
Java benchmark test 
against the previous 
release of Java (JDK 
1.1.7B). We saw only a 1 and 
percent increase in performance 
on our Processor and AWT 
Playback (graphics) tests, re- 
spectively: almost all other tests 
showed a modest decrease in 
performance. 

Sun claims performance en- 
hancements to the Java 2 release 
include faster garbage collection 
and many optimized "core" 
classes, better synchronization. 




can change its ap- 
pearance to mimic 
Windows or Unixs 
Motif on the fly. 

Developers can 
even create their 
own visual styles. 
This chameleon-like 
flexibility will be a 
winning feature to 
vendors who are 
considering writing a 
Java application that 
needs to run on 
more than one OS or 
hardware platform. 

Along with the 
Swing classes, addi- 
tional features that 
wiU let Java programs 
compete alongside 
native versions in- 
clude the ability to 
drag and drop files 
across Java 2 applica- 
tions and greatly im- 



PERFORMANCE TESTS 



JMark 2.0 



The JMark 2.0 program tests the 
performance of the Java Virtual 
Machine you might find inside a Web 
browser. JMark includes tests for both 



the processor and graphics (AWT) subsys- 
tems. We tested on a Pcnlium/2(K) PC with 
64MB of RAM. running Windows NT 4.0. For 
more on JMark go to www.zdnvt.coni/zdhop/ 
jmark/jmark. html. 



■ Java 2 SDK 
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write applications for the 
new millennium. There 
are a richer array of con- 
tainer classes for common 
data structures, like linked 
lists and maps. This addi- 
tion makes up for the relatively 
weak support for containers in 
earlier versions of Java. Now 
Java programmers can choose 
just the right container to fit the 
problem at hand. 

For database and 
enterprise developers, 
Java 2 includes Ver- 
sion 2.0 of the Java 
Database Connectivity 
(JDBC) standard for 
connecting to corpo- 
rate data. Already a 
successful standard 
backed by many ven- 
dors. JDBC 2.0 adds 
support for bidirection- 
al cursors (for scrolling 
through data forward 
and backward), batch 
updates, and new sup- 
port for SQL3 data 
types. Support for 
CORBA is also includ- 
ed as standard equip- 
ment with Java 2. 

Security is an impor- 
tant enterprise con- 
cern, and the new secu- 
rity model in Java 2 is 
one of its most im- 
proved features. Early 



\ 

APPLETS: \ 

API provides 
rich 2-D graphics 
for the next 
generation of 
Java applications. 



versions of Java used an all-or- 
nothing approach, in which Java 
applets were restricted from local 
file access (or even printing) by 
running in a Java sandbox. 

The new approach to security 
uses standard X.509 certificates 
to authenticate what a 
Java application can 
and cannot do, using a 
sophisticated and fine- 
ly grained policy-ba.sed 
security model. This 
means that administra- 
tors can easily grant 
permissions to Java ap- 
plications to corp<irate 
resources like databa.se 
servers and printers, 
while preventing way- 
ward behavior. 

In the midst of its 
lawsuit with Sun, 
Microsoft has no 
immediate plans to 
support the Java 2 
standard. For now, 
in order to see Java 2, you ll have 
to rely exclusively on Sun"s JVM 
(included in the Microsoft Nav- 
igator Java 2 SDK). 

The good news is that, via a 
plug-in, Java 2 will run on Inter- 
net Explorer and Netscape. 
When we tested sample pages 
that made u.se of Java 2 code, we 
found that downloading the 
9MB plug-in worked reason- 
ably well, though this initial 
download took a few minutes 
even on a fast corporate LAN. 

Java 2 raises the bar for Java 
functionality and reasserts Sun's 
control of the platform for the 
near term. In a perfect world, all 
vendors should be striving to 
keep up with the latest and 
greatest in Java functionality, 
represented by the new Java 2. 
For developers, it's the best Java 
we have, though the benefits for 
end-users are still to be seen. 
Java 2 SDK. List price: Free 
download. Requires: 32MB 
RAM; 30MB hard disk space; 
Microsoft Windows 95. 98. or 
NT 4.0. Sun Microsystems Inc.. 
Palo Alto. CA; 8(K)-786-7638. 
java.sun.com: 404 at www 
.pcmag. com/in folink. 
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Say Wow. 



It's a full-functioning notebook that runs Windows 98. Shown actual size. 







Introducing the new Sony VAIO CI PictureBook'notebook. 

If a picture s worth a ihoiisand words, the new PielureBook is worth the 
whole dictioniu-y. The buih-in camera swivels toward your subject and cap- 
tures video clips or still shots with exceptional digital clarity. Your images 
are automatically stored on the 4.3 GB hard dri\ e, where you can add special 
effects using pre-loaded Sony multimedia softwiire. then input your digital 
masterpieces into documents, e-mail or Websites. As you can see. it"s 
hardly bigger than a paperback book. Yet the PictureBook jM^^ , 



in 



ifel 



in 



is packed with full PC functionality, powered by an Intel 
Pentium" processor 266 MHz. Say, there's no telling w hat 
you can do with it. Pre-order only from Sony VAIO Direct. ' pentium' 



VAIO CI PictureBook $2,299.99 



Monthly payments as 

> Intel Pentium processor witti - 
MIWX™ technology 266 MHz 

• 64 MB SDRAM 

- 4.3 GB hard drive 
■ Built-in 1/6" CCD video 

camera (Motion Eye) 
' Microsoft' Windows 98 
I Adobe PhotoDeluxe' ■ 

Business Edition 

• Sony original multimedia 
software including: 

- Smart Capture, Writer and 
Publisher 

- Picture Gear'" writh 
panorama 

« External USB floppy drive 



low as $41.51'. 

• 8.9"XWI0E display with 
easy-vie«(ing XGA 
(1024 x 480) Active 
Matrix TFT LCD Display 

» 17mm pitch/2mm 
stroke keyboard 
•2.5 lbs., 1.5" thin 

• iilNK™ interface (lEEE- 
1394) for digital video 
still image capture 

• Magnesium-alloy 
display housing 

• Integrated Universal 
Serial Bus (USB) 

» Integrated V.90 modem 

• Lithium-Ion battery 




Vi't'' Sen) I Ici.irumt'. Inc. All rights 
rcNcnnl. Kcprtxludion in v.-holc or in part 
wiihtHiI unticn pcrmisvkvn is prohibited. 
Pnccs and spciidcalmns are valid on!> in the 
L' S. and .irc suhnvi lo t.hangc wiiht»ul n»>licc. 
PrKX's do mi int. lude .ipphcabic sales us nr 
shipping Scmy. VAIO. Smart Capture. Smart 
F*uWishcr. Snun \^'^lcr. Picture Gear. Great 
Pnxlutlv Great People. i.LINK and 
PicturcBix4 are tradcnuriLs of Sony. Stmy 
VAIO Direct and Sony Card arc ser\icc marks t>f 

Sony. Micnwft and Windows are trademarks of MicrusoftCorporaiiDi). Intel, the Intel Inside logo and Pcniium arcrcgisieredirjdcnuilk-sand MMX is a trademark of Intel CorporatHni. Citibank is a registered trademark uf Citicorp CitiKink 
Platinum Select is a service mark of Citicorp, All (Hhcr trademarks are trademarks of their a'specti\e owners. 'Sony Compuia Imn leims: No nxwiey down. 15 17^ ANNUAL PERCENTAGE RATE i APR land 12 ?5*^r variable rate 
(7 TS** Prime ♦ 4,60* Spiead) asof December 7. IW8. each Mibject lo monthly mcrrase The monthly vanable rate equals the pnmc rate published in the "MofKN Rales" taWc of Thf Woil Strrri JiMtmalm the 1st business day of ea^h 
month Changes to rate take cffoct on the 5ih business day of each month and remain in effect until subseijuenily changed. Eighl->ear term. f)n approved credit. The Sony Computer i-oan k olfcred b> Scrvus Financial Ct>fp Subject to 
availability and earner pickup. Delivery options iiKlude overnight service, iwo-day delivery, or ground serMce, R>r Hawaii and AUska: ivko-t!ay delivery only. Shipping charges to and from the customer arc ncit refundaWc. •'ISPscrvic-crcquired. 



Say Cheese. 

And it comes with a built-in digital camera. 




Pre-inslalled Sony software lets you: crcuic .■>()(! jhinoiiinuis uiui nunc from still 
JruiiU's; i'-mail video clips ond stills at tlw click of o hiittoii : iiitci'inic iimim's w ith 
text and add them to documents using Smart Writer'^software; then translate them 
easily into Weh-ready HTML ouiinit using Smart Publisher"^ software. 

Say, where can I get one? 



Sniiiil Writer 
ami 

Smart Publisher 
Software 



Use the Sony Citibank' Platinum Selecf" Card with 
any purchase and get triple Sony points towards 
Sony products. Apply today. r - 



PRE-ORDER FROM SONY VAIO DIRECT TODAY 




Sony Card 



www.sony.com/vaiodirect-myCl 



Sony ^f/Bk Direct 



Great Products. Great People. 
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Open 



Sources 



RED HAT* LINUX*^ SECRETS*, 
SECOND EDITION 

by Naba Barkakati 

The secret is out: Linux is the OS of choice 
for computer experts. Learn how to install 
and configure the latest version of Linux from 
Red Hat (included on the accompanying CD- 
ROM) with this exten- _ _ 
sive guide loaded with HtHi^k 
inside information. — — ^B^J 

(IDG) 

Pub. Price: $49 .99 
I Discount 20% | 

B&N Price 
$39.99 




LINUX GUI APPLICATION 
DEVELOPMENT 

by Eric Harlow 

Based on the most u|>-to-date and powerful 
tools available, this book will speed any 
developer's progress through the Linux 
learning curve with concise and timely 
information on the 
abilities and applica- 
tions of this versatile 
operating system. 
(New Riders) 



Pub. Price: $34.99 
I Discount 20% \ 

B&N Price $27.99 




Linux GUI 
Application 
I>cvclopment 



LINUX« NETWORK TOOLKIT 

by Paul G. Sery 

A Linux network can connect hundreds of 
users at a fraction of the cost of a Windows 
network. With the help of Linux Network 
Toolkit, you can design, configure and 
troubleshoot your Red Hat Linux 
network with ease. 
(IDG) 



Pub. Price: $49.99 
I Discount 20% | 
BAN Price $39.99 
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GRAPHICAL APPLICATIONS WITH 
TCL & TK, SECOND EDITION 

by Eric Foster-Johnson 

Software developers worldwide rely on Tel and Tk 
to make their graphics shake, rattle and roll. 
Renowned developer Eric Foster-Johnson details 
the applications of the cross-platform tool 
command language and 
the associated toolkit 
without a daunting 
amount of code. 
(IDG) 
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Pub. Price: $39 .95 
I Discount 20% | 
B&N Price $31.96 



Tk 



Barnes & Noble 

Computer Book Bestsellers 
Top 25 Bestsellers at 20%off 





TEACH YOURSELF UNIX* IN 
24 HOURS, SECOND EDITION 

by Dave Taylor 

& James C. Armstrong, Jr. 

Give us a day and we ll give you UNIX know- 
how. Real-world examples and chapters devot- 
ed to techniques, wildcards, command shells 
and programming in C make this comprehen- 
sive tutorial to all 
major versions of 
UNIX a must-have. 
(Sams) 

Pub. Price: $19.99 



Discount 20% 



B&N Price $15.99 




our stores or onA'>*^ 

O 1999 Barnes & Noble. Inc. The Comouter Page ts a trademark of Barrws A Noble. Ir^. 



MASTERING"* LINUX 

••••••••••••••••••a 

by Arman Danesh 

Concise and comprehensive instructions on 
all aspects of Linux abound in Mastering 
Linux. Find out why Linux is the OS of choice 
for more than five million users with this 
complete package, which includes Red 
Hat Linux 5.1 on the 
accompanying CD-ROM. 
(Sybex) 



Mastering 



Pub. Price: $39.99 
I Discount 20% | 
B&N Price $31.99 



Linux 



RED HAT LINUX UNLEASHED, 
THIRD EDITION 



WINDOWS NT» LINUX* SYSTEM 

WIN 32 PERL PROGRAMMING ADMINISTRATION 



by David Horvath 



by Dave Roth 



by Anne H. Carasik 



Think outside of Windows with Red Hat Linux. 
Get the most from this dynamic distribution 
with a guide to all things Linux, including 
installation, configuration and management, 
as well as in-depth 
explanations of shells 
and shell programming. 
(Sams) 

Pub. Price; $39.99 
I Discount 20% I 

B&N Price 
$31.99 




Manage your machine and your files with the 
high-end technical information on Perl 
programming designed for the Windows 
platform. Numerous 
proven examples and 
practical applications 
make this the most 
comprehensive guide 
available to standard 
Win32 extensions. 
(MacTech) 

Pub. Price: $30 .00 
I Discount 20% I 

B&N Price $24.00 




Keep your system safe with this handson guide to 
maintaining the Slackware distribution of Linux. 
Whether you are securing passwords, recovering 
data or integrating Linux with other systems, this 
guide puts security first. 
(IDG) 

Pub. Price: $39 .99 
I Discount 20% | 
B&N Price $31.99 




OPEN SOURCES 



by Chris DiBona & Sam Ocl<man 

This time around, the revolution will be free 
of charge. Open Sources explores the latest 
computing phenomenon — free source code — 
and is sure to benefit everyone looking for 
alternatives to commercial software, for 
business or for pleasure. 
(O'Reilly) ■ 

Pub. Price: $24 .95 

I Discount 20% I ■■— » 



B&N Price $19.96 



THE LINUX^ NETWORK 

by Fred Butzen & Christopher Hiiton 

Set up your own Linux network with this step- 
by-step guide. You can do everything for less 
with Linux, whether you are looking to master 
the finer points of networking hardware, soft- 
ware and protocols, or just connecting your 
system to the Internet. 
(IDG) 

Pub. Price: $39 .99 
I Discount 20% 

BAN Price 
$31.99 




SPECIAL EDITION USING 
LINUX*, FOURTH EDITION 

by Jacki Tackett, Jr. & Steven Burnett 

Whether you're using Red Hat, Slackware or 
Caldera Linux, Special Edition Using Linux, Fourth 
Edition, has you covered with three CD-ROMs — 
one for each version. 
Beginners and experts 
alike can find equal 
footing in this all-inclusive 
guide to the world's 
fastest-growing OS. 
(Que) 

Pub. Price: $39.99 
I Discount 20% | 

B&N Price $31.99 




LINUX« CONFIGURATION AND 
INSTALLATION, FOURTH EDITION 



by Patrick Voikerding, Kevin 
Reichard & Eric Foster-Johnson 

Get Slackware up and running with 
the guide from the creator of this 
popular Linux distribution, Patrick 
Voikerding. This book not only tells you 
how to connect to the Internet and 
develop Linux applications — it also 
includes Slackware 3.5 on the CD-ROM 
(IDG) 

Publisher s Pric e: $39.99 
I Discount 20% I 

B&N Price $31.99 




LINUX UNLEASHED, THIRD EDITION 

by Tim Parker 

This is the book programming aficionados have 
been waiting for. Complete coverage for the 
experienced user abounds in a guide 
accompanied by a CD-ROM that includes 
Internet applications, tools, games and the 
latest version of Red Hat Linux. 
(Sams) 

Pub. Price: $39.99 



[Discount 20% I 
B&N Price $31.99 
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VISIT OUR STORES OR ONUNE • CALL 1-800-THE BOOK" FOR STORE LOCATIONS OR TO ORDER BOOKS 



Pnces effeclive at store locations through 03/14/99 
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Lost the donde. 




It usually happens when someone needs 
their PC Card the most. But it'll never 
happen with the family of RealPort™ 
Integrated PC Cards. There's nothing 
to break. Nothing to lose. 

After years of connecting with external 
LAN and modem dongles, we came up 
with a better way. We got rid of them. 
You'll never have to stock extra cables 
again, and your mobile users will never 
call when they find themselves stranded 
and "dongle-lessT 




Whether it's a modem with V.90. an 
Ethernet card or an Ethernet+Modem, 
connect with the world's first Integrated 
PC Cards. Dongles are history. 
Connect with the times. 



Real Port 

The Integratp d PC Card 

iNothing to Break. Nothing to Lose. 



www.xircom.com 

Toll Free; 1-877-RealPort 



Xircoiti 

Get mobile. Stay connected. Go places. 



Choose 273 at www.pcmag.com/lnfolink 



NETWORKING FIRST LOOKS 



The Thinner, the Better 

Applica for TSE is an important part of a low- 
overhead, zero-client network solution. 



By Steve Rigney 

The goal of thin chent 
technology is to simplify 
the desktop hardware 
and reduce costs. But many thin 
cUents still rely on processors, 
client software, and network pro- 
tocols to request data and appli- 
cations from the central server. 
In an effort to eliminate all tech- 
nological and financial overhead. 
Concurrent Controls has devel- 
oped a zero<lient solution called 
Applica for TSE Version 1.0 
(starting at $395 list, for 4 
users). This Microsoft Win- 
dows NT Server Terminal 
Server Edition (TSE) add- 
on lets you have 32 simulta- 
neous users controlling a 
single PC using only VGA 
monitors, keyboards, and 
mice. It's particularly aimed 
at data entry and work- 
group applications where 
standardization and sim- 
plicity are key. 

Applica for TSE pricing 
becomes more complicated 
when you look at the entire 
solution you'll have to im- 
plement. If you aren't using 
Windows NT Server TSE 
already, you'll need to pur- 
chase it ($1,129 list, for 10 
users), along with a multi- 
user server adapter and multi- 
display adapters (MDAs). Con- 
current Controls doesn't sell 
Windows NTTSE nor the hard- 
ware. It does, however, support 
existing products, including 
Maxspeed s adapters and MDA. 
You can purchase the Maxspeed 
four-port adapter for your Win- 
dows NT TSE server for $1 ,000 
(street ),and you can get the Max- 
speed single user MDA for $400 
(street). If you don't already own 
one, you'll also need to add a 
high-end PC to the brew with 
enough speed, memory, and disk 
space to hold all of your applica- 
tions and data, as well as p)ower 
enough to run Wmdows NTTSE. 



EASY INSTALL 

We found Applica for TSE one 
of the easiest multiuser products 
on the market to install. All we 
had to do was insert the multi- 
user server adapter in our Win- 
dows NT TSE server and load 
the drivers that come with Ap- 
plica. We then created the Win- 
dows NT users and security in- 
formation on our TSE server. 
The entire configuration uses 
Windows NT TSE menus; Ap- 
plica runs in the background and 



UTP cable at distances up to 500 
feet. If you're using Maxspeed 
hardware, you can install up to 8 
Maxspeed controllers in a single 
Windows NT TSE server and 
service up to 32 simultaneous 
Applica users. Note that you 
may need to purchase an exter- 
nal chassis to accommodate the 
extra controllers. Each adapter 
requires only an I/O base ad- 
dress, so most servers should 
have enough available re- 
sources to handle 8 controllers. 

THE THIN CLIENT EDfiE 

By comparison, Windows NT 
TSE without Applica requires a 
full-blown PC with a processor 



the remote PCs to send and re- 
ceive the data running over the 
Remote Desktop Protocol 
(RDP). The time it takes to 
process the software and the 
extra bandwidth required for the 
RDP protocol to travel the net- 
work reduce the client's response 
time. Because Applica clients 
don't require any overhead, they 
send only keystrokes and screens 
across the network cable and can 
operate at the same speed as 
standalone desktop PCs. The 
only bottleneck for Applica users 
is the sjjeed and load on the Win- 
dows NTTSE server. Even other 
terminal server products, such as 
Citrix MetaFrame, which can use 




Thin Client TSE Solution 

Standard thin clients each require both a processor and 
software on the remote device. This, plus the extra overhead 
they transmit slows down response time. 
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REHOTE DESKTOP PROTOCOL 



Applica for TSE Zero Client 

Zero clients, such as the Applica for TSE zero-client solution, 
do not require any software or processing power at the 
remote location, nor do they send any overhead data across 
the network connection. 




Desktop PC 

whh 

TSE client 



Heb 



Category 5 cable 



Input output and video 




Laser printer 



Mouse 



MDA 



Windows NT 
TSEseiver 



creates a connection between 
the multiuser adapters and the 
Windows NTTSE server. 

After we installed the con- 
troller and configured Windows 
NT TSE, all we had to do was 
connect the MDAs. The MDA 
boxes reside at the client's loca- 
tions and provide a port for a 
standard VGA monitor, PS/2 
keyboard, and PS/2 mouse. The 
Maxspeed MDAs we used in- 
cluded two serial and one paral- 
lel p>ort. so we could also attach a 
local printer to the MDA, some- 
thing you can't do using stan- 
dard Windows NTTSE clients. 

The MDA devices connect to 
the server using Category 5 



and a hard disk at each client's 
location. Likewise, with Win- 
dows NT TSE alone, you have 
to install Windows NT TSE 
client software on all of the PCs, 
which requires even more in- 
stallation time. Unfortunately, 
Applica doesn't work with dial- 
in users, but because it runs in 
conjunction with Windows NT 
TSE, you can still rely on Win- 
dows NTTSE and NT RAS to 
handle remote connections. 

Concurrent is proud of Appli- 
ca 's 64-Mbf)s bus speed perfor- 
mance, and it should be. Wmdows 
NTTSE clients alone require the 
aforementioned processor and 
Windows NT TSE software on 



Keyboard 



dumb terminals at the client loca- 
tion, have a proprietary protocol 
to communicate with the server. 

If you have already invested in 
thin client hardware or most of 
your Windows NTTSE users are 
remote, you probably don't need 
to invest in Applica for TSE Ver- 
sion 1 .0. But if you want to elimi- 
nate the maintenance of client 
PCs or need to increase perfor- 
mance. Applica is a good solution. 
Applica for TSE Version 1.0. List 
price: For 4 users. $395; for 32 
users, $1,449. Concurrent Con- 
trols Inc., South San Francisco; 
800487-2243,650-873-6240; www 
.conctrls .com; 902 at www.pcnmg 
.com/infolink. 
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Proxy Server Solution 

WinGate 3.0 Home works with nearly every Internet 
client application without tweaking or hair-pulling. 



By Les Freed 

Deerfield.com's Win- 
Gate 3.0 is the latest in- 
carnation of the com- 
pany's popular proxy server 
package. This version boasts new 
pricing and several new server 
features, but the big news is 
WinGate's new client software. 

WinGate comes in three ver- 
sions. WinGate Home ($39.95 
list, for three users) provides a 
quick and easy way to share 
your dial-up modem, ISDN, 
cable modem, or DSL Internet 
access across your home or small 
office LAN. WinGate Standard 
($79.95 list, for six users) adds 
proxy caching, site blocking, and 
additional management features 
to the Home package. WinGate 
Professional ($299.95 list, for un- 
limited users) adds a wealth of 
user management, auditing, and 
security features to the Standard 
package. 

All three versions install using 
the same wizard-driven installer 
program. Your installer key (pur- 
chased from Deerfield.com by 
phone or over the Internet) de- 
termines which version you can 
install from the company's Web 
site at www.wmgate.net. 

Like other proxy server prod- 
ucts, WinGate provides a suite 
of standard proxy services, in- 
cluding NNTP news, POP3 and 
SMTP e-mail, and HTTP Web 
browsing. But WinGate 3.0 also 
includes a new Winsock redirec- 
tor proxy that, when used with 
WinGate's client software, re- 
directs all of a client PC's IP traf- 
fic to the WinGate server. 
The Winsock redirector 
lets you use any Internet 
application through the 
proxy, even if the applica- 
tion wasn't designed to 
operate through a proxy 
server, and since the redi- 
rection to the proxy server 
is done in the Winsock dri- 
ver, you won't have to re- 



configure every application on 
every client PC. Some other 
proxy products (notably Mi- 
crosoft's Proxy Server 2.0) 
have a similar feature, but Win- 
Gate's client is more complete 
and easier to use. 

We tested WinGate 3.0 with 
several Internet applications that 
we felt don't work well or are dif- 
ficult to configure with a proxy 
server, including AOL 4.01, 
CompuServe 4.0, Microsoft's 
NetMeeting. Mirabilis' ICQ, 
Tribal Voice's PowWow 32. and 
VocalTec's Internet Phone. With 
WinGate. all worked without a 
hitch and without any additional 
configuration. 



9 v»« 



The WinGate client 
software includes a con- 
trol panel applet that 
lets you turn the 
Winsock proxy on and 
of! This is handy for 
laptop users who want 
to use the proxy server 
at home or at the office 
but who still need to use 
their normal dial-up 
networking connection 
when traveling. 

The server side of 
WinGate is easy to in- 
stall and configure.The 
server can run on any 
Microsoft Windows 95. 
98, or NT 4.0 system. The server 
loads as a service and displays 
an icon in the system tray; dou- 
ble-clicking on the tray icon 
starts WinGate's Gatekeeper 
configuration, monitor, and log- 
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KEEPER: 

WmGaie's own 
configuration 
and monitoring 
program. 



ging program. 
WinGate 3.0 Home. List 

price: For 3 users. 
$39.95; WinGate 3.0 
Standard, for 6 users, 
$79.95; WinGate 3.0 Profession- 
al, for unlimited users, $299.95. 
Deerfield.com, Gaylord, MI; 
517-732-8856; www.deerfield 
.com; 901 at www.pcmag.com/ 
infolink. 



Cracking Traffic Code 

Neon Software's CyberGauge 2.0 makes sense of 
ambiguous network traffic information. 




By Steve Rigney 

ost Internet routers 
provide information 
on the amount of 
traffic coming and going through 
your network connection. Unfor- 
tunately, most of this information 
is available only in a cryptic text- 
based format that is difficult for 
network administrators to use. 
Neon Software has developed a 
product that makes sense out of 
all of the garble. CyberGauge 2.0 
for Wmdows (starting at $295 list, 
for a five-user license, 
and up) works with 
Microsoft Windows 9.v 
and NT and provides 
easv-to-view informa- 



L00KIN6 GLASS: 

CyberGauge 's 
reports help 
monitor any 
router 
link 
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tion on your router traffic. 

CyberGauge is sold based on 
the number of devices you want 
to monitor. For example, a 5-de- 
vice license will cost you $295 
(list); a license for 20 network de- 
vices retails for $695.This price is 
a lot less than you'll pay for other 
traffic monitors, including the 
$5,000 HP Open View PerfView. 
But you don't get all of the same 
features, such as the ability to 
auto-discover your network de- 
vices and monitor hardware de- 
vice problems 

The product was a 
snap to install. The 
only information the 
administrator must 
provide is the IP 
address of the 
router and the 
SNMP password. 
CyberGauge lets 
you simultaneously 
monitor the traffic 
on multiple devices 
but doesn't provide 
a graphical map of 
your routers, loca- 



tions, and hardware status. 

CyberGauge uses standard 
SNMP requests to gather the in- 
formation from the router. 
Though this is not new. and sever- 
al SNMP managers exist on the 
market. CyberGauge 's ability to 
graph this information makes the 
product unique. CyberGauge will 
monitor the traffic traveling 
through any router device that 
supports SNMP MIB II and keep 
a detailed log of that information. 
Note that you won't be able to 
see what user or application is 
using the most bandwidth. 

Perhaps the best feature of 
CyberGauge is its graphical re- 
porting tool.The utility provides 
a different color for each router 
device and shows its perfor- 
mance on one chart. By default. 
CyberGauge polls the routers 
every 15 seconds, which is more 
often than is really necessary. 
We suggest that you run the util- 
ity for a couple of days to see an 
Internet usage trend. 
CyberGauge 2.0 for Windows. List 
price: For a 5-user license. $295; 
for a 20-user license. $695. Neon 
Software Inc.. Lafayette. CA; 
800-334-6366. 925-283-9771; 
www.neon.com; 900 at www 
.pcmag.com/infolink. 



Ending Net Bottlenecks 

Elron Bandwidth Optimizer v2.0 unlocks the 
door to faster and more efficient network usage. 



By Robert P. Lipschutz 

Does your small or medi- 
um-size network suffer 
from slow Internet ac- 
cess? Now you can diagnose 
and, in some cases, correct this 
problem with Elron Software's 
Elron Bandwidth Optimizer 
v2.0 (starting at $3,995 list,for 25 
users). The product documenta- 
tion outlines a smart ap- 
proach: First understand 
network traffic, then act to 
improve it. 

Bandwidth Optimizer 
sits at the periphery of your 
network and provides a 
view of Internet usage with 
a variety of reports and 
charts. In turn, you use this in- 
formation to prioritize and 
shape the traffic that travels in 
and out of your network. 

TRACKINfiTIAFFIC 

Unlike highway automobile 
traffic, network traffic can be 
elusive and difficult to see. To 
help you better understand 
your network traffic. Band- 
width Optimizer gathers pack- 
ets traveling to and from the In- 
ternet and creates reports and 
charts based on what it sees. We 
created useful charts and re- 
ports based on top users and 
type of service (HTTP or Real- 
Video, for instance) over time 
and in real-time. Bandwidth 
Optimizer's charts and reports 
made spotting traffic patterns 
that were causing network con- 
gestion easy. 

Once you "see" your network 
and can spot patterns, you can 
create a network bandwidth- 
management policy consisting of 
a set of prioritized bandwidth 
rules, and that will, in turn, shape 
future network traffic. The rules 
match combinations of users 
and grou[)s, designated by IP ad- 
dresses, and service types like 
HTTP, with a designated band of 
your available bandwidth. Fur- 



ther honing can be done by as- 
signing a specific quality of ser- 
vice to a particular bandwidth 
rule and indicating specific min- 
imum and maximum flows. The 
result is that when network traf- 
fic is light, all users and services 
get the bandwidth they want, but 
when congestion occurs, the 
bandwidth rules are used, allow- 
ing higher priority 
traffic through and 
slowing or stop- 
ping lower-priority 
traffic. 

The product 
doesn't integrate 



KEEPIN6 TRACK: 

Flexible daily, 
weekly, month, 
and yearly 
reports show 
short- and 
long-term 
activilv. , 



those small and medium-size 
companies that are hosting 
their own Web site or mail 
server. Bandwidth Optimizer 
can be used to prioritize in- 
coming-versus-outgoing traf- 
fic. Finally, if you're prepared 
to put some time into analyzing 
your traffic patterns, some of 
you might find joy in freeing up 
a few kilobits of bandwidth for 
individual users or applica- 
tions. This can be especially 
useful for those connecting to 
the Internet through dial-up, 
low-bandwidth circuits such as 
analog, or ISDN lines. 

FITTINO IN 

Elron suggests Bandwidth Op- 
timizer nm on a dedicated Win- 
dows NT machine with two 
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settings to reload pages every 
time, so the Java applet will al- 
ways show the latest configura- 
tion information. 

KNOWLEDBE > POWERP 

The challenge of this product is 
that it gives administrators the 
knowledge to shape the traffic 
flow, but improvement of traffic 
flow can't be guaranteed. In ad- 
dition, the lack of integration 
with common user databases 
such as Novell NDS trees or 
Windows NT domains leaves 
the network administrator with 
only the TCP/IP addresses to 
distinguish users and groups on 
the network. 

Another concern is that creat- 
ing poUcies about bandwidth 
usage can take a lot of time 
and is sure to be controversial. 
Administrators will have to con- 
sider carefully what the impact 
will be on low-priority users and 
applications. (And when net- 



with common user databases 
such as Novell NDS or a Win- 
dows NT domain, so when mon- 
itoring or shaping policy, users 
can be identified only by their IP 
addresses. For those networks 
that use Dynamic Host Control 
Protocol (DHCP), administra- 
tors will have the extra head- 
ache of matching up users with 
their current dynamically as- 
signed addresses. 

Developing a traffic policy 
with Bandwith Optimizer has 
three primary uses. First, it's 
useful for those networks that 
need to segregate "good" ver- 
sus "bad" traffic, meaning for 
instance, networks that have 
business communications and 
Quake tournaments running 
simultaneously. Second, for 
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NICs if you wish to 
do both monitoring and 
traffic shaping (it's certi- 
fied with the 3Com 
3C509 and 3C905 mod- 
els). You deploy the 
product between your 
network and Internet 
router, but inside your 
firewall or proxy server if you 
have either of these. 

For management, you can 
use Microsoft IE 4.01 or 
Netscape Communicator 4.5 or 
later. A browser-based inter- 
face typically means easy re- 
mote management, but the 
large Java applet used for con- 
figuration makes management 
over slow links tedious. The 
company suggests that you also 
change your browser's cache 




ROLES RUU: 

Bandwidth rules 
are the key to 
shaping traffic: 
here, a rule to 
limit RealAudio 
traffic is high- 
lighted. 



work traffic is light, 
these policies will 
have no effect, as 
everyone gets all the 
necessary bandwidth 
each one needs.) 

If your users are 
experiencing net- 
work and Internet access delays 
and a faster connection is some- 
how out of reach. Bandwidth 
Optimizer will give you vision 
and control over your network 
bandwidth. 

Elron Bandwidth Optimizer v2.0. 

List price: For 25 users, $3,995;for 
100 users, $5,995; for 1,000 users, 
$14,995. Elron Software Inc., 
Cambridge, MA; 617-914-5000; 
www.elronsoftware.com; 903 at 
www.pcnwg.com/infolink. IS 
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PROSIGNIA NOTEBOOK 122 

Mobile Intel" Penlium" li Processoi 266 MHz 

4,0 GB SMART Hard Drive 

64 Me SDRAM (expandable lo 160 MBl 

12.rCTn(800 x 600)Dlsp(av 

24X Max CD-ROM 

Integrated K56llex Modem' 

Compaq PremiefSoiind 

Integrated AC Adapter: 1 Li lon Banery 

Miaosolt* Windows "ge 

Miaosolt Ollice 97 Small Business Edition 

Free* Trial ol Compaq Online Services 

3-year Worldwide Limited Warranty' 

$2,149* 

Leasing Price: $73/month' 

Cintomize wltli Hum options: 

V , . ,t Upgrade: S229 
Compaq Wodistalo) Case S59 



PROSIGNIA NOTEBOOK 144 

MoOile Intel Pentium II Piocessor 333 MHz 

4 0 GB SMART Hard Drive 

64 MB SDRAM (expandable to 1 92 MB) 

13.3'CTFT (1024 x 768) Display 

24X Max CD-ROM- 

Integrated K56llex Modem 

Compaq PremierSound 

Integrated AC Adaple*: 1 Li-lon Battery 

Microsott Windows98 

Microsoft Ottice 97 Small Business Edition 

Free' Trial ol Compaq Online Services 

3-year Worldwide Limited Warranty' 

$2,699* 

Leasing Price: $92/month' 

Customize wltli ttioM options: 

AMiiun,! Li i^ifle', itj'j 
Compag Value Case: S129 
DVD ROM Drive Upgrade S49 



PROSIGNIA NOTEBOOK 162 

MoDile Intel Pentium II Piocessor 366 MHz 
6 4 GB SMART Hard Drive' 
64 MB SDRAM (expandable to 192 MB) 
14. 1 • CTH (1024 X 768) Display 
24X Max CO ROM- 
Integrated K56l(ex Modem-' 
Compaq F^emierSound 
Integrated AC Adaptec 2 Li ion Batteries 
Miaosott Windows98 
Microsott Office 97 Small Business Edition 
Free* Trial ol Compaq Onlme Services 
S-year Worldwide Limited Warranty' 

$3,199* 

Leasing Price: SlOS/month* 

Customize wiHi Mwn ofUMic 

MiCfOSOll Wlice Piolessional Uograde: S199 
Comiiag Qotial Case $129 
Additional Li-Ion Battery S89 



PROSIGNIA DESKTOP 310 

Intel Celeion" Processor 366 MHz 
8 4 GB Ultra ATA Hard Drive 
32 MB SDRAM (expandable to 256 MB) 
Compaq S700 17' MonHor (15.r viewaUe) 
40X Max CD-ROM- 
Compaq 56K V90 PO Modem* 
Creative Labs SBS50 Speakers 
Matrox Millennium G200 AGP 
Miaosott Windoy(s98 
Miaosoft Office 97 Small Business Edition 
Free' Trial ol Compaq Online Services 
3-yeai Limited Warranty 

$1,299* 

Leasing Price: $44/nionth* 

CiKlomize wltli time opUoM: 

Upgrade :o Sm :S' Monitor |18' vewtte) S200 
Upgrade b Altec Lansing ACS44 Speakers: $50 
Iomega* ap Drive, $99 
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'All pfMi ihown JIT C(>m(U(| DtrntPlui prii.riind irc tut^'i io«.)unec. Pricndo not include ipplicjbic state ind local uln ux or shipping tu rccipicni'idniioiitiuti. 'For hard drives. 
C.B = billion h\ t«. 24X Max CD-ROM datJ iranifer rate* mav vary from 150 KB/i lo .1600 KB/»; 32X Max Ct)-ROM daia tramfcr ram may viry (torn \S0 KB/i (o 4800 KB/i: 
■40X Max CD-ROM data iranifcr rate* may var>- from I M) KB/s to 4800 KB/i. 'Designed only lo allow faster downloads from K56ncx-cumf^tani souacs. Maximum achievable down- 
load iranvmiuion rates currently do not reach 56 Kilobits per secorKi (Kbps), and will vary with cenain lir»e conditions. 'Compat] Online Services: Free .W>-day trial requires Internet 
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GB'billiun byics. 'Otmpaq Server Pre-Failure Warranty: Prc-Failure Warrant^' is available on all Compaq Pmsignia ser\-ers using Compaq Insist Manager 2.. 1 or hig^r, also covers 
KCC memory, atul scrs'cr hard drives (except the 535MB Fast-SCSI-2 hard drives) using Compaq IDA. IDA-2. Compaq SMART SCSI Arrav Controllers, (.ompaq SMART-2 SCSI 
Array Controllers, or SMART Array 3I00LS Controllers. 'Leasing: Available through Compaq Capital Corporation to qualified businesses tor a term of 36 months with a Fait Market 
Value purchase option, aitd is subjea to approved credit and cetlain terms and Londitums. Docs not ioLlude taxes, fees, or shipping thargc^. 01'>*W Compaq Computet Corporation. 
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mentioned herein nuy be trademarks or regiMercti traiiemarks of theit respective aimpanicv Operating system pre-installcd on all ponabte products. Compaq ii not liable fot editoriaL 
pictorial, or typographical errors in thiii advcniscTTvent. 
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With Compaq Prosignia, the 



The new Compaq Prosignia. 
Just how fast can 
your business grow? 



conditions are right for growth. 
That's because our Prosignia 
Desktops, Notebooks, and Servers 
are specially designed for small to 
medium businesses. They're fully loaded with powerful features and the most 
popular business software. But that's just tiie iieginning. Prosignia Desktops and 
Notebooks also come with a free^ trial of Compaq Online Services — a suite of Internet- 
powered solutions that can help save you time and increase productivity. So 
choose the new Compaq Prosignia for your growing business. You'll get out-of-the-box 
growth at an exceptionally affordable price. 



PROSIGNIA DESKTOP 330 

Intel Pentium II Processor 400 MHz 

16 8 GB Ultra ATA Hard Drive' 

64 MB (expandat)te to 256 MB) 

Compaq S700 17' Monitor (15.7" viewal3le) 

40X Max CD-ROM 

Compaq 56K V 90 PCI Modem* 

Creative Labs SBS50 Speakers 

Matrox Millennium G200 AGP 

Microsott Windows98 

Miaosott Office 97 Small Business Edition 

Free' Trial of Compaq Online Services 

3 year Limited Warrant/ 

$1,739* 

Leasing Price: $59/montt)* 

Custwiiin with these options: 

Upgrade to S'M i9' Mam (18' viemblel: $200 
Upgrade to Altec Lansing ACS44 Speakers $60 
DVD-ROM: $65 



PROSIGNIA DESKTOP 330 

Intel Pentium II Processor 450 MH2 
25.5 GB Ultra ATA Hard Drive' 
128 MB {expandat)le to 256 MB) 
Compaq S700 17" Monitor (15 7" viewable) 
DVD-ROM G3 

Compaq 56K V90 PO Modem' 
Creative Labs SBS50 Speakers 
Matrox Millennium G200 AGP 
Microsoft Windows98 
Microsolt Office 97 Small Business Edition 
Free* Trial of Compaq Online Services 
3-vear Limited Warrant/" 

$2,399' 

Leasing Price: $82/montti* 

Customize with these options: 

Upgiade lu SWti 19' Modita lIB' matHe): $200 
Upgrade to Altec Lansing ACS44 Speaiters: $50 
kmega Zip Drive: S99 



PROSIGNIA SERVER 740 

Intel Pentium II Processor 400 MHz 

Dual Processor Capable 

64 MB SDRAM (expandable lo 1 GB) 

4 3 GB SCSI Hard Drive' 

Max Internal Storage of 54.6 GB" 

8 Bays: 4 Removable. 4 Hard Drive 

32X Max CD-ROM' 

10/100 TXUTP NIC 

Compaq V55 15" Monitor (13.7' viewable) 
Server Management Software 
Pre-Failure warranty:' Memory, Dnves, Processors 
3-year Limited Warrant/ 

$2,659' 

Leasing Price: $91/montti* 

Customije with these options: 

450 MHi Processor Upgrade $349 
64 MB Memory Addition: $229 
9.1 GB Hard Drive' Upgrade: $289 



COMPAQ ONUNE SERVICES 

Tfiese new, easy-to-use Internet -powered 
Online Services Bring all ttie power of ttie 
Internet to your growing company — to 
lower the cost of ovming technology save 
you time, and maease productivity. 

And best of all. you can try any, or aH, 
of these new Compaq Online Services 
FREE' wtien you purchase any Compaq 
Prosignia Desktop or Notebook PC, 
Ctioose from 

■ online, commerce 

■ orimefiadcLp 

■ ontnepTKfcass 

■ online oornaSvUy 

■ online datvery 

■ onine.tt)iary 

So why not grow your business faster and 
smarter with Compaq Online Services'' 

For more information, lust give Compaq 
DirectPlus a call, or visit us online at: 
www Compaq, com/smb/onlineservices 



Buy direct from Compaq: 1 800-888-3127 

Or visit www.directplus.Gompaq.com OirectPius 
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still the Zip of Choice 



By Edward Mendelson 

The ZIP compression for- 
mat became the univer- 
sal standard because 
users preferred it, not because of 
the approval of a corporation, 
an agency, or a consortium. So 
there's no buih-in support for 
ZIP archives in any popular op- 
erating system, and users have 
to choose a ZIP manager utility 
before they can use any file in a 
ZIP archive. All indications — in- 
cluding your comments — are 
that Niko Mak Computing's 
WinZip 7.0 is the most popular 
ZIP utility, but there are rivals 
that deserve your attention. 

Among the many points in 
WinZip's favor are reliability, 
clarity, ingenuity, and a vast 
range of intelligently designed 
features. The program displays 
the contents of ZIP files in a cus- 
tomizable listing, and you can 
right-click on any file and view 
or run the file, add a comment to 
it, or otherwise manipulate it. 

The program also makes it 
easy to create ZIP archives, in- 
cluding multidisk archives for 
files that are too large to fit on a 
single disk. A wizard interface is 
available for beginners, but ex- 



perts can switch the wizard off. 

The most significant alterna- 
tive to WinZip, as some of you 
pointed out, is Mijenix's ZipMag- 
ic 98, which tricks Windows into 
treating ZIP archives as if they 
were ordinary folders; you open 
and manage them in Windows 
Explorer. With WinZip (and all 
other ZIP managers), if a setup 
program in a ZIP archive uses 
data in a second file in the 
archive, you have to extract both 
files fi^om the archive before you 
can run the setup program. Using 
SpMagic, you can leave the files 



in the archive and the program 
decompresses them on the fly, so 
the setup program can use the 
files as if they were in ordinary 
folders. Also, with ZipMagic you 
use Explorer for virtually all file 
management: Once you get used 
to ZipMagic's smooth integra- 
tion into Wuidows, it's hard to go 
back to anything else. 



LIVING WITH THE 
PRODUCTS WE REVIEW 



You also mentioned FreeZip, 
a bare-bones free utility that uses 
DOS boxes to display ZIP con- 
tents; Canyon Software's simple 
and effective Drag and Zip; and 
the freeware PowerZip. No one 
mentioned Microsoft's inge- 
nious Compressed Folders, 
found on the Microsoft Plus for 
Windows 98 CD-ROM, which 
displays the contents in ordinary 
Explorer windows (like ZipMag- 
ic) but doesn't decompress on 
the fly, as ZipMagic does Expert 
users will probably want both 
WinZip (for the management 
features) and ZipMagic (for its 
transparency and ease of use). 



The Best Products of 1998 

By Natit 

A 



By Nancy Hirsch 

fter publishing our an- 
nual best-of-the-year 
Lissue, we opened up the 
floor to our readers and let them 
sound off about their favorite — 
and not-so-favorite — products 
of the year. Amid the onslaught 
of responses, we found more 
than a few surprises. 

Most of the comments — 
overwhelmingly positive ones at 
that — were on BeOS Release 4. 
As one reader said, "With its 
slick interface and bUnk-and- 



www.secondlooks.com 



Tell us what you thlnk....How do you Hke the new products 
you're using? Second Looks Is your forum for feedback. Join us online 
to tell us about your experiences. We discuss a different new product 
each week and summarize your comments here. Following are some 
of your comments from our discussion of the best products of 1998. 

I'd have to say that the most impressive experience /r^r/m- this 
year was using BeOS R4 for liUcL Sure it's young, hut BeOS is 
already a lot more stable than Liniux was at its age. BeOS strikes 
the perfect balance between having a useful GUI and allowing 
you to get real work done with a command line. Finally, BeOS 
is fast, fast, fast, and it can handle whatever you throw at it. 

—Bob Stratton 

I think people are naming the K6-2 as best of the year because it 
was significant in expanding the lower-end PC market (forcing 
Intel to abandon its high price/high margin strategy). First 
AMD cleared out the old Pentium MMXs, then it publicly 
embarrassed the early Celeron-based PCs. As a result, the new 
Celerons are a lot faster, the Pentium lis are a lot cheaper, and 
there are alternatives to Intel inside. And the fact that the K6-2 
delivers good performance for the money doesn 't hurt! 

—Jason Maher 



you'll-miss-it processing speed, 
you may be surprised to find the 
computer you thought was slow 
(because of Windows) suddenly 
performing tasks as fast as 
you can throw them at it." 
Apparently, BeOS provid- 
ed a much-needed break 
from Microsoft Windows. 

Windows 98 did get a 
few best-product nomina- 
tions, but responses were 
mostly negative. One vote 
for worst of the year went 
to "Windows 98, hands 
down. Buggy, incompati- 
ble, and designed to give the 
knockout punch to Netscape, 
and little else." 

One product whose reader 
comments didn't surprise us 
was the Apple iMac, which 
seemed always to incite an ar- 
gument or two. One reader was 
certain the iMac was "the worst 
PC of the century," and some- 
one even wondered whether 
"the people who buy iMacs also 
collect Beanie Babies." There 
were some iMac supporters, 
such as the one who appreciat- 
ed the iMac "for changing the 
classic way we look at comput- 
ing and addressing the needs of 
new users." 

The Web browser Opera also 
has a lot of fans among oiu- read- 
ers. Most people praised its sim- 



plicity and cheered it as "the 
very best browser for the Web! 
It is perfect for all-too-common 
dial-up connections." 

The AMD K6-2 processor re- 
ceived its fair share of mentions 




as best of the year — not only be- 
cause of its power and low price, 
but also because it provided a 
healthy dose of competition for 
Intel. As one reader proclaimed: 
"Go, AMD! Competition is 
good for everyone." 

Another surprise was that 
odes to the omnipresent Palm 
computing platform were no- 
where to be found. But we doubt 
this means Palm enthusiasm has 
died out, considering the re- 
sponses we've gotten in the past. 

What does all this prove? For 
one thing, finding a great prod- 
uct that isn't made by Microsoft 
(or Intel or Netscape, for that 
matter) is pretty satisfying — and 
it's even better when that 
product gives Microsoft some 
healthy competition. 
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It's Simple. 



We have the brand-name 
computers you want. 

We'll custom-configure your new PC 

Free of Charge. 

And we'll ship it to you 

Overnight! 

(See, we told you it was simple.) 



^YOUR,^ 

brands. 



PC Connection ? 

www.pcconnection.com 

800-800-1 DAY.. 



24 hours 
7 days 



OMPAa 




TOSHIB 



^ PC Coimection 



More Choices, 

For Less! 



Order for Less...Today 

It's On Your Desk...Tomorrow! 



You want selection? we've got it! i:ndless configurations 
of bnind-naine computers from Compa(|. IBM. Hewlett-Packard. Toshiba, Hitiichi. 
Acer and Fujitsu. The latest models with bla/ing-fast Pentium II spmis up to 450iVlHz! 
Plus all the features you want most, like spacious hard drives, built-in CD-ROMs, 
network connectivity, advanced graphics support and more. You want it, we've got it! 

FREE Custom Configuration. 

Just tell us what you want. We ll custom configure \our new 
PC at no addiuonai dnu^e! .\mi more RVM. a Zip Drive. fa.ster modem, grai^hics card, 
XIC Card or DVD-ROM drive? Hey; no problem! Our exiK'il technicians will even install 
the software on your new PC and test the entire s\^item before we ship! 

Next Dav Delivery. 

We know you want your new PC fast! w\\ ship your 

new custom-configured PC for delivery next day Even when you order by midnight you'll 
still get it the next day! Plus, we even deliver on weekends! it couldn't be ea.sier - or faster! 



All this! 

Plus the 
Hottest 
Deals! 

Best of all, when you order 
from PC Connection, you'll alwavii 
get tile lowest price possible! For 
even more savings, check out our 
Exclusive Deals on PCs, peripherals 
and software! 



See pages 266 & 267 
for additional listings. 
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TPSystem! 

Computer, Monitor & Printer! 

COMPAa 



. YOUR. 

brands., 

YOURlAiam 




Presario 2286io8453 

• Cyrix™ Mil 333 Enhanced processor 

•32MB SDRAM; 256MB max. 
•4.0GB Hard Drive 
•56KV.90 Modem 
•32X max. CD-ROM 

• COMPAQ 15" Color Monitor w/JBL Pro speakers 

• Lexmark Color Printer 

108743 with 17" MV700 Color Monitor $999 




Acld& 

Customize 

witti Brand Name Components. 



COMPAQ T^%M 



SONY 



UMAX 



===•= SHARP 



HEWLETT 
PACKAnO 

expanding Possibilities 



HITACHI 

iTOSHIBAl 




COMPAa 



COMPAa 



Tipi HEWLETT 
mL/iM PACKARD 





Presario2286 107402 



• Cyin Mil 333MHz 

• 32MB SDRAM: 256 max. 

• 4.0GB HD- 32X max. CD-ROM 

• 56Kbps V.90 Modem 

• Windows 98 



Deskpro EP 6350 102357 I IBM PC 300GL 108171 I HP Vectra VE8 107679 



•Intel' 350MHz Pentium II 

•512KCache/8MB SGRAM 

•64MB SDRAM: 384 max.' 4.3GB HD 

• Matrox G200'SD AGP Video w/8MB 

• Window 95 



m m 1099 S 1349 



•Intel 3S0MHZ Pentium H 

• 64MB SDRAM: 384 max. • 8.4GB HD 
•512KL2 Caches 4 Slots/4 Bap 

• 32X CD-ROM • 10/100 Ethernet 

• WindovK 98/M^. Office (Sm. Business) 



BUSINESS 

LEASE 



■Intel' 350MHz Pentium H 
•512KCache/4MB SGRAM 
•32MB RAM: 384 max. • 3.2GB HD 

• 36X CO-ROM 

• Windows 95 



55861 COMPM) MV500 15" Monitor 
(13.7" viewable) S279 

55862 COMFW)MV700 17" Monitor 
(15.9" viewable) 429 

45066 MDS 32Me RAM Upg. 49.95 

45067 MDS 64MB RAM Upg 119.95 

48912 MDS 12SMB RAM Upg 249.95 



TOSHIBA 



536.9b/ mo. 

so Down Payment 

54355 COMFAQV55 15" Monitor 

(13 7" viewable) S239 

101852 COMPAQ S700 17° Monitor 

(15.7" viewable) 329 

57697 MDS 32MB RAM Upg 79.95 

57698 MDS64M8RAMUpg 199.95 

57699 MDS 128MB RAM Upg. . 299.95 



S48.72 mo. 

so Down Pivment 

104608 IBM IdeaScan Scanner ..$114.95' 

100184 IBM le SGB IDE HD 449.95 

56315 IBM 32MB RAM Upg. 84.95 

56647 IBM e4MB RAM Upg 159.95 

56649 IBM 128MB RAM Upg 319.95 

102262 IBM eS4 15" Monitor 

(13.7" viewable) 239.95 

•Wer mfr's reftare 
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BUSINESS 

LEASE 



$41.49/ mo. 
I so Down Piyment 

102857 HP 50 15" Display S229 

102858 M500 15" Display 269 

103158 HP 70 17" Display 339 

52772 Ergo 1280 17" Display 569 

56697 MDS 16MB RAM Upg 49.95 

49357 MDS 32MB RAM Upg 69.95 

49356 MDS 64MB RAM Upg. 139.95 




Satellite 4000COS 101103 I TtiinkPaa 390 io428o I Armada 1700 103055 I ThinkPad 600E 101591 



• Intel* 233MHz Pentium* II 

• 12.1" HCAD Display WKKL 
■32MB RAM: 160 max.- 4.1GB HD 
■6.7 lbs. •2.1" thin 

• 24X max. CD-ROM • 56K Faxmodem 



•Intel' 233MHz Pentium' H 

• 12.1" Adive Matrix Display 
•32MB RAM: 256 max. • 3.2GB HD 

■ 56Kbps Modem 

■ 24X max. CD-ROM ■ Windov.s 98 



■Intel' 233MHz Pentium' II 
• 12.1" CSTN 

•32MB RAM: 160 max.- 3.2GB HD 

■ 56Kbps Modem/Integrated AC adapter 

■ 24X max. CD-ROM • WindovK 95 



■Intel' 300MHz Pentium M 

■ 13.3" Active Matnx Display 
■64MB RAM: 288 max. -6.408 HD 
■4.97 lbs. - 1.4" tbin- Windows 98 
• DVD-ROM ■ 55Kbps Modem 



1199 S 1699 S 1799 S 3259 



LEASE 



M3.30. mo. 
I to Down Piyrwenl 

103209 Uttiium lon Battery S199.95 

24724 Battery (Jiarger 199.95 

101731 Kjngiton32M6 RAM Upg. .. 99.95 

102513 Kingston 64MB RAM Upg .199.95 

102498 MDS 32MB RAM Upg 99.95 

102499 MDS64M6RAMUpg 189.95 

102500 MDS 128MB RAM Upg 799.95 



S61.36/I110. 
to Dtuwn Mymwit 

47507 20X CO Portable $349.95 

30093 Port Rep. 560/380/390 153.95 

106661 390 Ulon Battery m95 

48607 56w AC Adapt. 560/600/390 74.95 

44352 Cordless Connection 169.95 

46538 IBM 32MB Upg. 600/770/390 ..89.95 

104763 IBM 64MB Upg. 600/770/390 169.95 



Sb4.97/mo. 

so Down PAynwnt 

59360 Lithium ion Battery $199 

59365 Convenience Base II 199 

59359 ZipDnve 299 

39973 MDS 16MB RAM Upg 39.95 

39974 MDS 32MB RAM Upg 79.95 

43262 MDS 64MB RAM Upg. 149.95 



55939 
45161 
56827 
46533 
48607 
47509 
47507 




celeron- 



OUR POLICY • Your brands Yoa My. Neil day applia Id m-slocli Hems onty. SySems oidered Dy mtav^ ET can be cusion 
caros r*}3u(cnaf0e OrdmaiesnipfiedviaAirtiQrneExinssarSSKpaiordBrivtoapounds.owrapoWHh-SS.SeplusSi :^ 
or (0 APO and FPO addresses Sttippino lo Hawaii. Masla. Canada. Puerto Rco. and Itie U S Virgin Islands may raqmra »i 
surctiafoe and $2 30 Insurance AconladpAoneof in nurreere required. You Mil be responsible tor aduatsMpiMngd^^ 
>ia anuif aieigni may reQune additional delivery tone CMsmuslbediaMonaU.S baniilnUS doilan. Upon realiii r 
OUR REIUKN POUCY • Some coducls cany a nwKy-liidi guaiMee (MBG). ailoawo you M relun yov puOase In a il 
Consultani ii Sie piodudlsl you're ordering cany me M8a • All produos n ciMied by IheH nspeciM nwulaclnn' wran' 
mails deemed deleam Alier 30 days. Itie nonUacliiai^ iianany pioc<ss mijsl be loiloMd • Ail iicnHleleclne r«^ 
:;iifMice •PliASENOTE {>jeioresirldiQnsptacadupcnusbyltiemantAcAjrers.(ampuiefsandprlni»sarereiun)abielnr': 
able hx oedil or evftange • All returns require prior amhoriation and nxm be relumed wiBi all origtral pacaaolng. accessor ' 
a retwn audiorlzabon (RMA). please call 1-800-600-0011. RMA) are valid toilO days incompiaieor unaultiorlndretwnswi' : 
E/oduds and siTvicasyaar 2000 compiiant HoMver PC Connection, tnc does net represent oimrrant mat any produaadnn .. 
2000) Any ii«mallon provided on products nave been luniisM by tie mniMurer PC Connedlon inc . Mnoid NH f 
irademariis reinam ine property 0* tbetr respective companies Wearenol fespor^ir - if- •vtn 'i-'it' r.ii -tr 't^ i M r' ■■' 

Choose 038 at www.pcmag.com/lnfolink 



S117.b9/mo. 
so Down paymcm 

SelectaBase 600 S199.95 

SdectaDock III 700's 699.95 

6.4GB IDE ThinkPad HD 999.95 

Stealth Black Sleek Mouse . .14.95* 
56wACAdapter (380/560/600! 74.95 
IBM 20X CO Portable Slereo354.95 
IBM ?nx CO Portable 349.95 



; ol ejdxssTve 
■ ■ .:d JtB sfiiprart 
i-aiiyied Be kjie iq ask your Sates 
r- Of reoair at out sole discretion any produci 
' ' - viii must be CttTVleM wittim 30 (ta^ 
and Quark products n not rttum- 
' ctiscard Itiese maHrials To rsgues: 
■w is supptlMs to maw Ifie^i 
n ol ma century (the y«ai 
"■■nnKlion he Al' oir?' 



t JS.T.U.l,-,;.'l:J.icliJM^ 

Quantum 
103062 3.2GB Fireball EX Ultra DMA HDS129 
105238 19.2GB Si^l IS Ultra DMA HD 379 

55355 9.1GB\riking II m SCSI HO 449 

Seagate 
106972 3.2G6 Medalist UltraATA HO . .$12S 

51476 4.3GB Medalist Ultra AU HO 139 

55983 9.1GB Cheetah Ultra2 

SCSI LVO HD 689 

56524 18.2G80ieelaliUltia2 

SCSI LVO HD 1299 

Western Digital 
45919 6 4GB Caviar Rel.PI«)HD $149.95' 
5S997 8.4GB Caviar Ret-PhgdHD 169.95- 
101327 lOlGBCauarRet-niedHD ..199JS- 
10S4SS 130G6 Caviar ReL-ngdHD .249JS' 

•Prep tfui B*5 lebele (Qoanflnei lifnW) 

3Com 

53094 SSK External faimodein S129.95 
100002 V.90WinmodeniPCCard 

*/)Uacli 179.95 

53093 56KV.90lnlla»iiodem 99.95 

53878 56K Courier V. Everything 

E«emal laimodem 259.95 

57012 56KV.90 Cellular 199.95 

Best Data 

107768 56K USB faxmodem $99 

103651 56KWinln(.wt>S20i«« 29.95 

103655 56K V.90 PCMCIA Card 99.9S 

107855 56K and Home PC Unk Kil 149 

53669 Zoom 56K Dualmode la> Ext. 89.95 

100190 8«ca56K PCI 59.99 

54049 Bom 56KV.90 Int. 89.95 

55424 nrconRMnrt Integrated 

56K>10/10OPCCard 319.99 

Optlquett 

107152 I5r L70OLCO S999 

NEC 

43812 IS-MulliSyncASOO $199 

43816 15- Multisync E500 269 

43813 17- Multisync A700 339 

100198 17-MultiSyncM70O 529 

106313 15- LC0I500M LCD 999 

Sony 

48123 15- lOOES Multsan _.$199 

48752 15" lOOGS Miilljscan 379 

48755 17" 200ESMultiscan... M 

VIewsonIc 
46460 15-0ptique905I SIO 

39386 15"0ptiquest053 178 

39387 17"Optiquest071 2S9 

100217 17"DptiquestV73 3S9 

48644 17-E771 279 

U2763 17-GI775-2 499 

31254 21- G810 999 

< iiiiliilli[[rM^»^ 

Canon 

43980 BJC-250 Bubble Jet S129 

55853 BJC 4400 Bubble Jet .149 

44670 BJC 80 Portable... 33) 

Epson 

100452 Stylus Color 740.... S249 

55141 Stylus Photo 700 Ptioto 249 

55045 Stylus Color 850 Inkjel 149 

Hewlett-Packard 

105068 DeskJet 420C S99 

101194 DesWe(697C 149 

44246 DeskJet 722C 249 

103978 HP t^JetllOOse 339 

53625 L'Jet 310Qse pnot. scan. copr. la .699 
55464 DesUel 3000 CSeProtesmal Sens 799 

104909 Color LaserJet 4500 2499 

Lex/nark 

58746 Optra K 1220 $749 

56071 Optra S 1855N 1399 

Xerox 

60450 NI7 vi/Network Card .Only" $1149 
U6971 P8 Personal laser 299 

3Com 

39153 PalmPikK Pro S179.95 

54104 Palm III 2MB 269.95 

Cross 

52245 CrassPad _ $249.95 

102534 CrossPad XP 299.95 

Hewlett-Packanl 

49958 620U( Palmtop PC S699 

59973 660U Palmtop PC 899 

105246 Jornada 820 Handheld PC 999 

SItarp 

48466 Mohkm IK-4500 $649.95 

58197 UobUoil HC'4600 ISMB 699.95 

104295 Mobikwi Pro PV-5000 879 

104298 Tri Pad PV«00 999 



bf^"ds. PC Connection* 11.?^"" 

<ouR%ji/3y www.pcconnection com 

800-800-1DAY 



source: 39PCMA2 





Kin(|StoiI Server Memor)' Why does American Airlines choose Kingston* memory for its 

^ revenue management sen'ers? Because it's tested under conditions far more demanding 
than any real world situation. And it comes with a lifetime warranty, so reliability is 
guaranteed. "We don't take chances when it comes to our servers," says Matt Walton, Manager of Revenue Management 
Technology Planning. "And we have absolute confidence in Kingston memory" Find out why 
more Fonune* 500 companies are choosing Kingston server memory. To see if you qualify 
for a free 90-day server memory evaluation, call Kingston at (800) 337-3806. Or visit our computing without limit «.- 
website at www.kingston.com/server today. 



Kinaston 

X».T E C H.FN O L O G Y 



)Amcncan Airltnn* u t icgaumi Indciiurk Amencan Aiilines. Inc Kingston Tcchnuto]^ Ompmy All nghu mervetl Computnif! without limlb is a Indemark ot KlngMm Technolosr CoRipuy 

All other tradciTuilu arc the piDJicrty ol their rripecti« i>wnet\ KinRWon Technology Compiny, ITfOO Newhope Sirett, Founlain Valley. CA 9270** USA, 1714) 43^-3600. Fan 1714) 4J5.2(rtg 
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Bill Machrone 



A Wireless Entanglement 

Were on the eve of the personal-area network. Personal computers, PDAs, cel- 
lular phones, and the like don't talk to each other, but they should. And they 
will, Bluetooth (named for Denmark's first Christian king, not a dire dental 
condition) is a specification first advanced by Ericsson as an extension to GSM, 



the European protocol for cellular communications. 
It's a combination of software, commimications pro- 
tocols, and a tiny radio transceiver on a chip that will 
let devices communicate with one another over short 
distances (up to 40 feet). Bluetooth devices can com- 
municate at up to 720 kilobits per second.and they can 
handle phone-quality voice as well as data. Version 1 .0 
of the specification will be published this spring, and 
the first products are due out by the end of 1999. 

There's a lot to like about Bluetooth. It is wire- 
less, can work through walls or from within your 
briefcase, and is small and inexpensive. The proto- 
cols include encryption, and multiple devices — up to 
80 of them — can operate in a network. 

In a typical scenario, your Bluetooth-equipped 
cellular phone synchronizes the numbers in its mem- 
ory with the favorites or most frequently accessed 
numbers in your PDA. Messages arriving on your 
pager are routinely logged into the to-do list on your 
laptop and your PDA. Another example has the 
cellular phone in your briefcase providing an Inter- 
net link for your laptop and PDA, so that you can 
have up-to-the-second intelligence and market in- 
formation on your desktop, even during a meeting. 

Bluetooth also enables some new kinds of de- 
vices, such as wireless headsets. You can key a head- 
set to your laptop, cellular phone, or PDA to use 
voice communications or commands. 

It sounds great, and it is. But Bluetooth's great- 
est strength is its Achilles' heel, too. It uses the un- 
hcensed 2.4-GHz band, which is shared by wireless 
LANs, urban and suburban wireless telecommuni- 
cations systems such as Metricom, and most no- 
tably microwave ovens. Even a properly operating 
microwave oven can be a jammer for devices that 
use Bluetooth, because it eats up bandwidth. 

Spread-spectrum and frequency-hopping devices 
can communicate at the edges of the interference, 
but with greatly impaired throughput. All of the de- 
vices on this band have the potential to conflict with 
one another, but like computers sharing an Ethernet 
connection, collisions are transitory and result in de- 



graded throughput, not lost data. Every Bluetooth 
device has a unique ID burned into its chip. Internet 
proponents wish that this were an IP address, not 
just a serial number. It could make as-yet-uninvent- 
ed modes of communication easier. 

I would like Bluetooth better if it weren't a radio- 
only specification. Unless the FAA reverses its long- 
standing ban on intentional transmitters (which I'd 
advise it not to do), you won't be able to use Blue- 
tooth devices on airplanes. Also, there is the poten- 
tial for interference that you can't see or do much 
about. For instance, you might not want to inhabit 
the offices directly above or below those of PC Mag- 
azine, with its always-busy wireless LAN. I'd be hap- 
pier if the same protocols could switch seamlessly to 
infrared and hardwired communications. 

Bluetooth has no operating-system support. 
Microsoft is not a member of the Bluetooth SIG, be- 
cause although it has hundreds of members, voting is 
limited to the five founding members: Ericsson, 
IBM, Intel, Nokia, and Toshiba. Unless Microsoft is 
granted voting rights, it won't participate. Intel's 
Bluetooth marketing manager, Simon Ellis, says this 
isn't a problem, because Intel is building a driver that 
will function much like your serial-port driver but 
will add Bluetooth devices to your range of choices. 

If the driver implementation is anything like the 
unfriendly implementation of USB drivers, Bluetooth 
could get the cold shoulder from users. There aren't 
nearly enough software companies in the Bluetooth 
SIG for my taste; you don't find out the real problems 
until software gives the hardware a workout. Also, all 
SIG members must give up any intellectual property 
they develop for Bluetooth to the group. I find the SIG 
charter somewhat distasteful; companies contributing 
intellectual property should have some kind of vote. 

Bluetooth security allows for both private and 
public devices and uses streaming encryption with up 
to 128-bit keys. Whether the implementation will be 
transparent or will interfere with the ease of forming 
ad hoc Bluetooth networks remains to be seen. For 
more on Bluetooth, check out www.bluetooth.com. 03 




Bluetooth uses 
the 2.4-GHz band, 
which is shared 
by wireless LANs, 
wireless telecom 
systems, and most 
notably micro- 
wave ovens. 



More on the Web: 

Talk hack to Bill 
Machrone in our 
Opinions section, and 
sign up for his new- 
products newsletter 



www.pcmag.com/opinlons 
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Only one other monitor can compare with our 
avHanl-winning VisionMaster'"450. 

Fortunateiy, it has the iiyama name on 





l! U 



\mmm 

Best of 
1998 



January 1999 
VislonMaster 450 



VisionMaster450 
$599 ESP 



PC WORLD 



PC Computing 



Winner 

November 1998 
VisionMaster 450 



19 9 8 



WORtO CLASS 



1998 
VisionMaster 450 




CHOICE 



October 6, 1998 
VisionMaster 450 




mi i£ 




August 1998 
VisionMaster 450 



Perlect five-Star Rating 
January 1998 
VisionMaster 450 



PCComputin 




May 1998 
VisionMaster 450 



Uij>ji l iiM l ii l iM 
THE(S)LIST 



February 1999 
VisionMaster 450 



VisionMaster Pro 450 
$699 ESP 

DUUNONDTION- NF (Nttiral Hatl 

The new iiyama VisionMaster " Pro 450, 
with DIAMONDTRON^NF (Natural Flat) CRT 
technology, is a great addition to the iiyama 
family of award-winning monitors. Not only 
does it incorporate all the popular features of 
the VisionMaster 450, but its new technology 
now provides this in a flatter screen. And at 
a refresh rate of 115 khz, it delivers the best 
resolution for any 19" monitor-period. 

With the iiyama VisionMaster 450, you 
already get the highest scan frequency and 
refresh rate for any shadow mask 19" monitor. 
Combine this with our VisionMaster Pro 450 
and you have two 19" monitors delivering 
unparalleled viewing performance. 
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Mb. HtftinM 
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EnaraM 
Prtn 
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niiuiMitlir Prt so; (19 5'VISI 
VUinMnlit Pri SOI (19 S' VISI 
Kltlnillulif S0;(19S'VIS) 
niiinMislir SOI (19 5- VISI 


TCO 95 
TCO 95 
TCO 95 
TCO 95 


026mm/AG 
0 2Bmm^WJ 
0 27mm/(Jp 
027mm/(Jp 


llOkri; 

IIOWu 
96k)u 


1800»l«0«75hi 
160O X 1200(1 7SIU 
1800 « 1440b 75(11 
1600x1200ti75lu 


S999 
(939 
t999 
S939 


19- 


(rwMiaisiit Pri tso (18 0' visi 

(nslMlHlltit «S0 (18 0' VIS) 


TCO 95 
TCO 95 


0 2Snvti/AG 
0 26mm/clp 


ItSkhi 
102M\; 


1800 < 1440 a 80IU 
1600x12008 80112 


$699 
$599 


17- 


nUmMulir Pri too (16 0- VISI 
mHaiiMaslir tOO (16 0' VISI 
S702SII16 0V1SI 


TCO 95 
TCO 95 
TCO 95 


Iff' 


III 


1600x1200*7511! 
1600x1200*75111 
1280 X 1024«*e5h2 


$469 
$409 
$.369 


15- 


intlmMMllr3Sa(l3 7- VISI 


MPflU 


0 28mm/cJp 


69W1! 


1280 X 10246 65hz 


$209 
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uyama 

For the name of your local dealer call: (800) 394-4335 • www.iiyama.com 

c 1949 iiyama Nwtli AmeiKa. Inc All njnis usetved iiyama. me nyama logo, Itie RSVP logo, VsionMaslw anO Pio Ule ate tiademaiks ol iiyama North America. Inc DIAMONDTRON'" NF is a liademaik ol 
Milsubislii Elecliic Co- All other IraOemarks are the pfoperties ol Iheii lespeclive owners Eslimaled Stieel fircx is shoMi, actual pnce may vary Prices *> not nclwle snipping, handling and any applicable taxes. 
Speciticalions ate sut^ to change wittwut notice. Fot moie intotmalion. please wnte us at S75 Anton BM.. Suite 590, Cosia Mesa. OK 92626 800/394-4335. 714/437 5111. fax:7M/437'S982 




Peiiea FmSor Pamg 

Jatwaiyl998 
VsionUastet Pio 500 



Januaty 6. 1998 
VisionMaster Pio 17 




Pvtamam t iKtnai bctlexi 
Match 1997 
VisionMaster Pro 21 



SaTaneWimef 
Jan 1997. Fed 1997. Match 1997. 
Apnl 1997. May 1997. June 1997 
VBionMasleiPto2t 



OcloOei 7 1997 
VBionMastetPtol? 

0ctii(iet6.1998 
VisionHasle'450 



Seplemtiei 1998 
VisionMaster Pro 502 



PC WORLD 



7iwM rme tWrner 

July 1996. Jan 1997. Mated 1997. July 1997. 
Setil 1997. Jai 1998. March 1998. 
Hay 1998. July 1998. Sept. 1998 
VisionMastet Pro 17 
««nl 1998. August 1998 
VisionMaster 450 



DecenOet 1998 
ViSionMasletPio450 




Contact ilyama.com 
for information on our TFT LCD 
Pro Lite "Series. 
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John C. Dvorak 



MP3 Spells Disaster 

The MP3 format and the trading of music on the Internet will destroy the 
music industry within the next two years. Fact is, the music business is counter- 
productive and ripe for change. The RIAA's attempt to kiU off the Diamond 
Rio player was the last straw as far as public tolerance is concerned. The music 



industry, in a vain attempt to protect itselt killed the 
DAT format and has recently lobbied various gov- 
ernments to impose strict penalties for bootleggers. 

Our own Congress has outlawed reverse engi- 
neering with the passage of a ludicrous electronic 
copyright bill. Now the record industry is experi- 
menting on Canadians by trying to impose a $2.50 
"royalty" tax on each blank CD-R disk sold. Once 
enough countries stupidly pass this kind of tax the 
industry will come to our Congress with precedent. 

But it's already too late. MP3 bootlegging is ram- 
pant, and that's the record industry's own fault. It 
began with the self-imposed destruction of the sin- 
gles business. Singles dominated the world right until 
the dawn of the CD and cassette. But singles on CD 
and cassette are impractical. Nowadays, a person usu- 
ally has to shell out $16.95 for an entire CD, which 
seldom contains more than two decent songs. Most 
popular bands have been one-hit wonders, and the 
majority of them were incapable of ever producing 
an album full of songs. MP3 fills the gap. 

To make matters worse for itself, the industry is 
overcharging for CDs, which should have been selling 
for less than $10 for at least the last five years. There's 
no rationale for a CD to cost more than a cassette — a 
linear medium with moving parts! Few record sellers 
will even discount CDs, because co-op advertising 
money would be pulled from these stores. This co-op 
ad money, paid by the record labels, has been used to 
prop up high prices. The public is sick of it. 

Compound this with the general bad reputation 
recording companies have developed over the 
decades. Stories about how they rip off their own 
artists abound. Everyone has heard about bands that 
were never paid their royalties or that signed away 
their lives and got nothing in retum.This industry has 
not endeared itself to the public. 

Enter MPS, a compression method that turns a 
3-minute song into 3MB of CD-quality audio that 
can be converted to a WAV file and burned on a 
CD-R. The trading of commercial tunes over the Net 
in this format is rampant.Take a look at IRC; do a /list 



*mp3* to witness the mania. (Go to www.mirc.com 
to download an excellent IRC client. For an MP3 
player I suggest Winamp at www.winamp.com.) 

I recently went on a couple of these sites and dis- 
covered that every single hit record on the Billboard 
chart could be illegally downloaded.The MP3 Web 
sites have been effectively shut down by the record 
companies, but real-time online lash-ups such as IRC 
can't be so easily stopped. 

The best MP3 distributors are sending files from 
fake or hacked IP addresses that can't be traced 
back to the real sender. I'm told IRC is just the tip of 
the iceberg of potential bootlegging. The top IRC 
system, EFnet, can handle 40,000 to 50,000 simulta- 
neous online users; ICQ can have 500,000. AOL can 
have a million! The trading of MP3s is unstoppable. 
The laws against it will do nothing. 

More bad news: Most collectors of MP3s are the 
traditional young buyers between 12 and 24. The ma- 
jority are minors, not subject to adult laws and un- 
likely to be prosecuted for distribuUng or collecting 
bootleg recordings. Some have CD burners, but most 
keep songs on their computers in MP3 format and 
play them natively. The latest Microsoft media play- 
er now handles MP3! I'd like to see what develops if 
the RIAA sues Microsoft over this. Meanwhile, those 
kids with CD burners make disks for their friends. A 
straw poll done at a private junior high school in 
Berkeley indicated that none of the kids had bought 
a CD in the past year. 

More interesting is the sheer number of musi- 
cians who have embraced MP3 and use it as a mar- 
keting tool. This also has music industry execs 
spooked. They're losing control of the content and 
the channels of distribution. In short, they're toast. 

I sure don't condone illegal activity, but I'm not 
surprised. This is a trend that a greedy, cavalier in- 
dustry brought on itselt It expects morality from its 
customers while producing songs that advocate 
otherwise. Irony abounds. As far as I'm concerned, 
the music industry deserves the worst for what it did 
to DAT. Obhteration seems just. 




The trading of 
MP3s is unstop- 
pable. The iaws 
against it will do 
nothing. 



More on the Web: 

Read John C. Dvorak's 
news, views, and snide 
asides every Monday at 
PC Magazine Online. 
And don't miss 
Dvorak's "Silicon Spin" 
every day on ZDTV. 
You can also view past 
shows at www.zdtv.com/ 
siliconspin. 



www.pcmag.com/dvorak 
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t's the fun of sompling just one when you con score oil of them? 




^OOAY 15 YOUR LUCKY DAY. WE'RE PUTTING 
CVERYTHING YOUR PC NEEDS TD SECURE, PRO- 
TECT AND OPTIMIZE FOR THE NEW MILLENNIUM 

IN ONE BOX — McAfee Office. Here's the 
BEST part: it's valued at over $399, 
except you only have to pay AROi 

McAfee Office includes VirusScan A.O. 
the # 1 virus detection and removal 
software, and First Aid, which automat- 
ically CORRECTS thousands OF PROBLEMS 
AND PREVENTS SYSTEM CRASHES. YOU ALSO 



will get the bugs out. so you can ring 
in the turn of the century without a care 
in the world. 

Basically, if it's not in McAfee Office, 
your pc doesn't need it. for more infor- 
mation, visit us at www.mcafee.com/office 

OR CALL BaO-333-9966. DEPT. 1344. 
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INSIDE TRACK 



Expect a lot of backtracking by Intel in 1999 regarding its micro- 
processor strategy. With the low end being chipped away by com- 
petitors and the demand for high-end systems tooking bleak, Intel 
has had to adjust its cocky thinking. Moving away from the clunky 
Slot 1 and back to less expensive chip packaging, the company 
hopes to stave off the competitors in the hot low end. 

Intel has told the trade that the low-priced Celeron has become 
the "fastest-ramping Intel processor product in history," but this 
seems to be for reasons other than raw popularity. The late-to- 
market concept comes to mind. I'm also not convinced that the 
Celeron, which began with a bad rap due to its lack of cache, is going 
to carry the load for Intel.The name also bugs me. 

Intel goes through a lot of trouble and spends a lot of money to 
develop its chip names. The name Pentium has a 
certain flair, especially because it would have other- 
wise been the 586. 1 think Celeron is derived from ac- 
celerate and electron. Sounds Jazzy if that's what you 
hear. But I actually hear salt and celery, with empha- 
sis on celery. Celery implies bland, and I think 
that's the perception people have of this chip: It's 
bland. Probably nothing a fortime in advertising can't 
correct. I just hope the company doesn't bring out the 
Tlimipium, Carrotron. or Cabbagium as follow-up. 
Then I'll know for sure that the place has been taken 
over by vegetarians. 

Meanwhile, Intel will come out with core logic with 
integrated graphics this year. This is to compete with 
the Cyrix thrust. Intel thinks that on the very low end, 
it's possible to build a clieap machine without any 
Internal expansion, relying only on USB (and even- 
tually Fu-e Wire) for peripheral expansion, and leaving 
perhaps only an AGP slot in the machine (if that). This is the begin- 
ning of the end for the PC as we know it and may actually signal a po- 
tential platform shift.This also means the age of the sub-$5(X) ma- 
chine has begim. 

Manufacturers should Incorporate Ethernet onto their 
motherboards if they are going to make cheap machines. I say this 
because the primary computer thrust at the latest Consimier Elec- 
tronics Show was the home network, led by various initiatives in- 
cluding the HomeRF Consortium as well as phone-line mavens 
(Home Phone Networking Association leading the way), all hop- 
ing to tap into the unused spectrum on the home phone's wiring. 

The problem I see here is that any of these things rolling out at 
CES is a kiss of death. This is the show that promoted analog 
HDTV, and where Microsoft Bob was rolled out. I was at Bob's 
booth years ago, and from the reaction of the showgoers you'd think 
IMioroeoft Bob was going to take over the world. I hate to break this 
to everyone, but computer networking — no matter how plug-and- 
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is derived from 

accelerate 
and electron. 
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play — is not ready for the prime-time consumer. I still have 
one machine on my chain at home that won't communicate with the 
others properly, and I've been working on fixing it for months. 

To complicate matters further, apparently a 56-bit encryption 
security code has the government spooked. According to Elec- 
tronic Engineering Times, the National Security Agency is con- 
cerned about strong encryption on the home network. In fact, 56- 
bit isn't that strong compared with triple DES or some other 
uncrackabie codes. Exactly why our own government would be 
freaked about encryption for use within the home is a mys- 
tery. What's next? Death squads? 

The encryption is to prevent one home-RF network from inter- 
fering with another network next door. The NSA thinks that 40 bits 
is enough. Experts say that someone can camp out- 
side your place and crack 40 bits and spy on you. 
What concerns me about the EE Times article is the 
constant references to the NSA and its approval of 
this or that algorithm and this or that scheme, as if the 
NSA were a domestic regulatory agency. Is it? 
Since when? 

The fear, of course, is that one of these home net- 
working systems will get exported, and the next thing 
you know the Iraqis will be using it against us. Memos 
about tainted hummus will go unencrypted, and 
we'll be doomed. 

The Joke of this is that the encryption band- 
wagon rolls on overseas without us. In case you're 
looking for a way to encrypt files on your computer, 
for example, there are numerous Web sites in Eng- 
land and elsewhere where excellent strong-encryp- 
tion software is available. While we make a fuss over 
PGP here in the states, take a look at the excellent multicipher 
freeware version of Scramdisk out of the U.K. at www.hertreg 
.ac.uk/ss. This system sets up a scrambled virtual disk that is both 
secure and easy to use. You don't end up with a bunch of individual 
scrambled files, each with its own password. You have one virtual 
disk. More important, the system uses a variety of schemes includ- 
ing triple DES, which all experts say is uncrackabie, period. 

Athough home networking is a hot topic, it's a long way from 
becoming a force in the consumer-electronics arena, no matter what 
£ill these NSA and marketing folks think.The specifications on the 
HomeRF network are interesting because RF networks have tradi- 
tionally been expensive, slow, and unreUable. No matter, lef s do it 
anyway! The home network will operate a spread-spectrum-type 
system at 1 and 2 Mbps, too slow to generate any enthusiasm. 
Worse, the HomeRF group hopes to keep the cost at about $200 per 
node, which is still too expensive for 1 Mbps. Hey guys, you can buy 
a 10/100 Ethernet card at a screwdriver shop for $9! Get a clue. CQ 
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HE WERE MORE 

FLEXIBLE 




Clio will bend over backward 
to help you make a stunning 
presentation. 




Fold Clio into tablet mode and 
write on it naturally. 



Swing open Clio's versatile display 
and use it like a notebook. 




Hook Clio up to your PC and 
ActiveSync' automatically 
synchronizes your files, calendar, 
addresses and e-mail. 



VADEM 



For more information 

WWW.VADEM.COM 
1 (888) GO VADEM 

1 %%% 468 2336 
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Vadem ViewFinder' software gives you an 
instant overview and lets you search your 
calendar, contacts, to do lists and notes. 



With its instant-on feature, Clio is ready to 
work when you are. No waiting to boot up or 
shut down. And with its 12-hour rechargeable 



battery, it gives you the flexibility to work 
as long or as often as you like. 



INTRODUCING CLIO 

The ideal (and flexible) PC Companion 




Clio is the new PC Companion 
designed by Vadem and featuring 
Microsoft' Windows" CE, H/PC Pro 
Edition Software, version 3.0. It will 
bring more flexibility to your life 
away from your desk than you ever 
thought possible. Clio lets you 
seamlessly extend your office with 
just the essential files, information 
and applications you need— calendar. 



contacts, e-mail, and Pocket versions 
of your favorite Microsoft productivity 
apps. Clio's built-in modem, e-mail 
and web browser let you keep up with 
the world back at the office. And 
the patented SwingTop" design gives 
you the flexibility to use it in three 
different configurations with either the 
touch-type keyboard or CalliGrapher* 
natural handwriting input. 
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Clio's total travel weight, including battery 
and AC adapter, is just 3 pounds, S ounces. 
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OMNIFORM 3.0 INSTANTLY 
SIMPLIFIES HOW YOU HANDLE FORM& 
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The reasons to turn paper forms into electronic forms are endless. 

allows multiple users to fill out your forms, then store 
the information in a centralized database. 



Scan in any paper form. ()mniForm*3.0 will instantly 
convert it into an editable electronic version of that 
form — ready to fill out right on your PC. 

Krom the makers of OmniPage I'rtr, Omnilorm 
uses OCIR and Logical Form Recognition' technology 
to turn paper forms into great looking electronic forms 
every time. Once scanned, you can easily 
change a form s layout, or simply fill it out by 
just tabbing and typing. OmniForm even 
makes the data on your forms more accurate 
with spell checking and automatic calculations. 

Want to distribute your forms? OmniForm 
lets you print, fax, and e-mail your forms. They 
can also be saved and filled out as Microsoft 
Word files. Inciiuied is OmniForm Filler which 



Whether you're converting existing paper forms, 
or using its powerful design tools to create new ones 
from scratch, OmniForm makes filling out, distribut- 
ing and managing forms so much faster and easier. 

Call us now to order OmniForm, 
or visit vour ItKal reseller. 



800-736-5735 )l200 
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Doing It Your Way 

Christmas morning, around the tree. My 7-year-old got the Lego MindStorms 
robot kit. It was supposed to be for ages 1 1 and up, but what the heck; he's a 
smart kid. Exactly 1 1 minutes later, he was in his room building something with 
it. The result, trotted out an hour later, didn't look much like anything in the 



MindStorms manual — but his creation worked, and 
it was great. 

There he was again, using something in ways it 
wasn't supposed to be used.Which,of course, we love. 

I saw a lot of his dad in him that morning. Be- 
cause for years, I've enjoyed taking products meant 
to be used for one thing and turning them around, to 
ends that are often just the opposite of — or simply 
unrelated to — what their creators intended. 

Two good examples: the new Dragon Naturally- 
Speaking Mobile package, which adds to the com- 
pany's best-of-breed speech recognition software a 
pocket-size, solid-state recorder (the Naturally- 
Mobile), and Deja News, a Web site that tracks 
Usenet newsgrouf)s. 

Dragon's advertising for the NaturallySpeaking 
Mobile package makes clear the company's inten- 
tion:This kit will let users break the bonds that tie 
them to their PCs when using Dragon Naturally- 
Speaking. You stick the recorder in your pocket, dic- 
tate wherever you go, dump your dictation into the 
PC, and process it into Microsoft Word 97 files back 
at your desk. 

Fair enough. The NaturallyMobile works fine 
that way. And the product is a logical line extension 
for Dragon, which beefed up its offerings in the 
fourth quarter of 1998 with several new titles, per- 
haps partly in anticipation of its planned initial pub- 
lic stock offering in the first quarter of 1999. 

For me, that sounds like a clever way to extend a 
product I've used with great success. I put on that 
crummy little headset with the awkward boom mike, 
wiggle it all around a little, and go. The results are 
never perfect, but they're faster and more accurate 
than my typing. Someday it will be more accurate, 
but NaturallySpeaking's better than good enough 
today — which is, well, good enough for me. 

But boy, I hate that little headset, though it's es- 
sential for satisfactory recognition accuracy. After 
all, the whole product's built around 

Wait a minute! Why not lose the dumpy headset 
and boom mike permanently and instead just sit 



back in my desk chair, put my feet up beside my 
keyboard, and dictate into the little Naturally- 
Mobile recorder? I could then dump my dictation 
into the PC and let NaturallySpeaking process it, 
and bingo, I'd have Word 97 files ready for cleanup. 
This adds a step (manually transferring the WAV 
file to the PC) but is easy enough with Dragon's 
simple Voice-It Link software. 

This idea sounded good, so I tried it. And I've 
continued using it. since about two days after I got 
my hands on the NaturallyMobile recorder. 

Dragon admits privately that recognition accur- 
acy may suffer a little when you use the Naturally- 
Mobile recorder instead of the headset. Perhaps: 
When I've run recognition-accuracy tests, files creat- 
ed with the recorder were maybe 1 or 2 percent less 
accurate than with the headset. (Probably because 
optimum recognition accuracy depends on keeping 
an absolutely constant lips-to-microphone distance, 
but I tend to wave the NaturallyMobile recorder 
around a little when I use it.) 

I practically never carry the little Naturally- 
Mobile recorder around with me to record things 
away from my desk. Maybe in time I will, but not 
now. For me, the purposive isolation of disappearing 
into my office, closing the door, and sitting down at 
my desk is essential to concentrating on my writing. 
But the recorder sure has made using Naturally- 
Speaking a lot more comfortable and convenient. 

Even though I'm not using the product the way 
Dragon intended. 

On to Deja News. I'm not a huge fan of news- 
groups: There's lots of dross, little gold. And my 
e-mailboxes are already full, so I don't want any- 
thing sent directly to me, and I avoid getting on 
group lists. But there is useful stuff buried in news- 
groups — stuff I need. So for years I've semipatiently 
gone in with my news reader du jour and trolled 
through the newsgroups I find useful. Tedious but 
often worthwhile. 

When Deja News appeared, I marveled at what a 
stupid idea it was: a newsgroup archive,foT gosh sake. 




Deja News makes 
the notion of using 
a news reader, and 
spending the time 
to crawl through 
newsgroups, thor- 
oughly obsolete. 



More on the Web: 

Join us online and make 
your voice heard. Talk 
back to Jim Seymour in 
our Opinions section. 



www.pcmag.com/opinlons 



MARCH 9. 1999 PC MAGAZINE 93 



iterial 



Protect your hard drive and Hs data- 




Jim Seymour 



Bay-Cool reduces drive temperatures up to 50°F 
for maximum AATBF and faster access time! 



• Compatible with any 3.5' hard drive 

• Fits in any 5.25 exposed drive bay 

• Eliminates hot, out-of-spec operation 

• Prevents distortion of disk platters 



Solid-steel, USA-made construction 
Dual, ultra-quiet, ball-bearing fans 
Easy-to-service filter 
5-year warranty 



$49 
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Who'd want to keep all that blather? When 
friends who were thinking about investing 
in Deja News early on asked me what I 
thought of it as an investment, I patiently 
explained to them what a zoo newsgroups 
were, and how the Web, push technology, 
and the rest were going to bury news- 
groups and any company based on archiv- 
ing them. Bad idea, I assured them. 

My friends ignored me, to their sub- 
stantial gain: A couple of nice venture- 
capital rounds later, Deja News is flourish- 
ing, thank you very much, and is worth 
many times more than it was when I coun- 
seled against investing in it. Duh. 

Finally, about six months ago, it hit me 
that the real value of Deja News, for a user, 
wasn't the ability to go in and look up old 
newsgroup postings but the fact that Deja 
News makes the notion of using a news 
reader, and spending the time to crawl 
through newsgroups on a daily or weekly 
schedule, thoroughly obsolete. 

Because with Deja (as its users call it), 
you can just drop in any time you want, do 
a nice familiar Web-style search, and find 
anything and everything that has appeared 
on what interests you. No more coping 
with Harleys for sale in alt.commerce 
.computers or those recipes for cookies in 
alt. barney, dinosaur.die. die. 

Now I'm back where I was with news- 
groups a few years ago — which I count as a 
good thing. I don't have to waste a lot of 
time, but I find what I need. 

Thanks to Deja News. And thanks to 
my ignoring Deja News' notion that I 
should use it as a formal archive to go back 
and find old postings, and instead using it 
as a current-events finder. Or something 
like that. 

I heartily recommend finding your own 
ways to use PC products. In my experience, 
the more your actual use diverges from a 
product's intended use, the more impor- 
tant the product's going to become to you. 

Send me a note (jim_seymour<^zd.com) 
with your favorite "misuses" of computer 
products, and I promise to revisit this no- 
tion in another column soon. Maybe we will 
start our own Usenet group: alt.computers 
. intentional, misuse barney, die. 03 
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Quality HP products For the 
home, direct to your home! 



Find what you're Looking for at the 
HP Shopping Village: 

Printers, Scanners & All-in-Ones 

Printers, scanners, and All-in-One 
products for completing the 
perfect home office. 

Computers 

PCs, monitors, Palmtop PCs, calculators 
and computer accessories to meet 
your every need. 

Printing Supplies 

All the ink and paper supplies for your 
printer - as well as Printable Expressions® 
Greeting Cards. 

PC Photography 

Everything you need to create your 
own home digital photo lab. 



New and refurbished 
HP products 
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• Select supplies for 
your printer quickly 
and simply 

- Easy-to-use product 
comparison charts 

- Next morning and 
Saturday FedEx* 
delivery options 
available 

• Online order tracking 

- Order online or call 
1-888-774-6847 



HP Shopping Village 

www.hp.com/go/pcmag 
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Travel Connections 

Now that I've placed a second bed pillow on the seat of my hotel room's only 
movable chair, it's almost high enough to allow for a passable (if wobbly) typ- 
ing position, so I can work at the only table that resembles a desk. Such is the 
lot of the road warrior. Life on the run is never as productive or comfortable 



as it appears in commercials. Here's a checklist — 
make that a wish list — of what would make life bet- 
ter for the traveling businessperson. 

First, the ideal hotel room would have a computer 
desk (about 26 inches high), not just a writing desk (30 
inches high), with an ergonomic chair. On the wall at 
desk height, there 'd be a four-port electrical outlet. 
And the electrical jack for the desk lamp that you 
switch off near the door would be marked as such, so 
you wouldn't inadvertently plug your recharging 
notebook into it. The room would have a two-line 
phone so that line 2 could be dialed directly from the 
outside; you'd have modem jacks on the phone by the 
bed and even the phone in the bathroom. There 'd be 
a combination printer/fax machine on the desk. And 
you'd have a safe in the closet big enough for your 
notebook and camera. 

The room would have an Ethernet connection, so 
you could link back to your office or surf the Web at 
serious speeds. In-room Ethernet has already come 
to a handful of hotels, and the $7- to $10-per-day sur- 
charge isn't bad compared with getting nicked 75 
cents a call for 800-service access. This would also be 
a great addition to airport club rooms, though the 
Red Carpet club at SFO and the Crown Room at 
Atlanta are already overcrowded. 

Life for the long-distance road warrior would get 
better if airlines either improved their luggage-handl- 
ing service so your bags would get to the carousel be- 
fore you do (this happens regularly at Southwest) or 
added more on-board storage-bin space (Continen- 
tal is working on that). On the occasions when I've 
upgraded, I've found that on an increasing nimiber of 
planes there's no under-seat storage: The space is 
taken up by the electronics for the expanded enter- 
tainment system. Having 21 channels of digital 
audio and half a dozen simultaneous movies on a 
Boeing 777 is cool, but I'd trade that in a minute for 
more storage space. I believe an airline is cheating 
you in the seat-pitch department when you upgrade 
to business or first class and the reclining seatback 
of the passenger in front whacks the lid of your 



notebook. In coach, of course, that's a given. 

Over the years, I've developed a couple of strate- 
gies that make life on the road more bearable. Noise- 
canceling headphones ($100 to $200) drown out jet 
engine noise even when you're in seat 32F, 2 feet from 
the engine. Multiple short and long phone cables with 
in-line couplers let you use your notebook anywhere 
in the hotel room; brightly colored cables make for- 
getting them less likely when you check out. I give my 
transformers address tags to improve the odds of get- 
ting them back if I forget them.The CD-ROM drive 
in my computer provides background music when 
I'm working; my next notebook will have DVD so I 
can watch movies on the road, too. Digital cellular 
phones with paging and voice mail have battery lives 
measured in days, not hours, and the sound quality is 
finally passable. Cell phones now handily undercut 
hotel long-distance pricing. And you can transfer data 
over cell phones, if you're patient. 

I always carry a second battery for the computer. 
And I keep a second transformer ($50 to $100) avail- 
able, so if I forget to pack one, I can call either home or 
the office and get the other overnighted to me. I carry 
a digital-phone-line tester (about $30) to make sure a 
line is safe for the modem.This is seldom a problem in 
hotels now, because most phones have modem jacks 
on the side (tip: Any hotel phone, digital or analog, is 
safe for your computer if you use the modem jack on 
the side ). But when you're visiting a company, nobody 
seems to know which jacks are safe; even if the label 
on the jack says "modem." the connection may have 
been altered. In the car, I keep an AC inverter ( 1 2 volts 
stepped up to 120 volts) to power any notebook. I also 
have an in-flight power adapter (about $100) that 
works on a few planes and in all cars, because it also 
has a 12-volt lighter-socket plug. 

Two drawbacks to this Boy Scout approach to pre- 
paredness: Although your notebook PC still weighs 
5 pounds, the bag tops 15. And occasionally, you "11 give 
the drowsy folks at airport security a start when the 
X-ray screen shows all those wires and solid objects in 
your bag. Who says travel can't be exciting? IS 




Over the years, 
I've developed a 
couple of strate- 
gies that make life 
on the road more 
bearable. 



More on the Web: 

Bill Howard carries a 
5-pound notebook, so 
why does his hag weigh 
15 pounds? Check out 
his road warriors' guide. 



www.pcmag.com/opinions 
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iUIIND-BLOWING 128-BIT 





THE RIVA TNT: WORLD'S FASTEST 3D PROCESSOR.*' 




i 



Hold onto your armrests.. .you're not going to believe your eyes. The new RIVA TNT graphics processor 
delivers the most stunning, realistic graphics ever seen on a personal computer screen. 

The RIVA TNTs 32-bit color TwiN Texel pipeline with support for 16 Megabytes of frame buffer dares 
3D applications to run at an unheard of 1600x1200 resolution. RIVA TNT also delivers explosive 2D for your 
business applications, like Photoshop. 

The RIVA TNT is the first 3D processor to provide hardware support for Microsoft's new DX6 API, as well 
as full OpenGL support for professional applications on the Windows platform of your choice. And it's available 
only from the best graphics card suppliers in the world such as Diamond, Creative Labs, Elsa, and Canopos. 

Whether you are running one of the many new graphics-rich business applications, or playing the hottest 
new games, the RIVA TNT will blow you away. But don't just take our word for it. Head to our website at 
www.nvidia.com and we'll link you to those who have experienced the RIVA TNT firsthand. Then brace yourself; 
'cuz this baby will blow the 3D market sky high. 

■Aaam otnnln; uroducu mUude IUV« 12a. UW i;>2X and UVA TNI 
**H«fajry Rcwjrrh Dali 11/16/W 

CCopyriqht 1999 NV10U CorBorjtion. hVIOIA. the MVIOIA u i : RIVA TNT and Brin^in; 
30 to ttw World Are tradfrturia of NVIDIA Corporation. Alt othrr niflws are re^stefed 
trademarkl of Uwir mpevtrvc coRipanwi. All rlglrti reserved. 




;2VIDIA. 



BRINGING 3D TO THE WORLD., 



Choose 046 at www.pcmag.com/infolink i^orial 
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SOUND CARDS 

■ Cost $50 to $200 

■ Difnculty: 
Reasonable 

■ Gives you better 
3-D and four- 
channel sound 



MODEM 

■ Cost $75 to $200 

■ Difnculty: Simple 

■ Increases connec- 
tion speed twofold 
or more, If ISDN, 
cable modems, or 
ADSL connections 
available 



GRAPHICS 
CARDS 

■ Cost $75 to $200 

■ Difficulty: 
Reasonable 

■ Can triple 3-D 
performance 



MEMORY 

■ Cost $40 to $160 

■ Difficulty: Simple 

■ Easy way to get 20 
percent perfor- 
mance boost (or 
more) 



CPU 

■ Cost $200 to $300 

■ Difficulty: 
Reasonable 

■ Can give one and 
a half times per- 
formance 



MOTHERBOARD 

■ Cost $400 to $500 

■ Difficulty: Complex 

■ Can double perfor- 
mance 
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USB OR SCSI 
INTERFACE CARD 

■ Cost: S40. $400 

■ Difficulty: Reasonable 

■ Attach more or faster peripherals, 
with latest technology 



MONITORS 

■ Cost: $300 to $1,000 

■ Difficulty: Simple 

■ Larger viewing area, or better, 
brighter picture with LCD 



SPEAKERS 

■ Cost: S100 to S200 

■ Difficulty: Simple 

■ Enhance listening experi- 
ence with four-channel 
sound and subwoofers 




FLOPPY DISK DRIVES 

■ Cost: $75 to $150 

■ Difficulty: Reasonable 

■ Provide higher-capacity 
removable storage 



CD-ROM DRIVES 

■ Cost: $250 to $500 

■ Difficulty: Reasonable (requires 
card and drive change) 

■ Get better multimedia and, with 
DVD-RAM, alternative removable 
storage 



HARD DISKS 

■ Cost: $200 to $400 

■ Difficulty: Reasonable 

■ Triple storage capacity (or 
better) and get 10 percent 
overall performance boost 



Should you upgrade some parts of your old system or buy new? That's 
the question many of us are facing today. In "The Most Cost- Effective 
Upgrades," the first section of our Ultimate Upgrade Guide, PC Maga- 
zine Labs tests memory, processor, motherboard, graphics, and hard 
disk upgrades and compares them with three new systems to see 
which— if any— upgrades are worth your time and money. In the section that fol- 
lows, we test and review over 55 components— including multiple motherboards, 
DVD drives, sound cards, communications devices, and more— to find the best 
products for your upgrade needs. 



Contents: 

■ Upgrade Tour Base System ...........................102 

■ Should Tou Upgrade or Buy New? ................. J06 

■ Pinpoint Toiu* Best Upgrade ........................ JOS 

■ Upgrade Test Results. 118 



www.pcmag.com 

Please Join us online for 
more detailed results and 
test information on the 
many upgrade options 
tested in this story as well 
as Individual product 
reviews. 
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The Ultimate Upgrade Guide 



THE MOST COST-EFFECTIVE UPGRADES 



By 

Alfred Poor 



Who among us hasn't 
looked upon shiny 
new systems with 
longing, then turned 
back to work on a 
computer that is 
more than a few generations behind the 
leading edge? For a modest investment, 
you can breathe new life into your exist- 
ing system, avoid the hassles of converting 
to a new computer, and extend your orig- 
inal investment a few more years. 

Sounds great, right? But the big ques- 
tion is which upgrades are worth the 
money, especially considering that new 
PC prices are as low as $4()0 to $500. 

To answer this question, you must 
examine the components in your existing 
system, the applications you use most 
often, and your budget. You should also 
consider how much technical support you 



need and the value of your time. Each 
upgrade takes anywhere from 15 minutes 
to 1 hour, and you may have to spend even 
more time troubleshooting the new part. 
There is satisfaction to be gained from 
doing the job yourself, and you will learn a 
lot in the process, but it will cost you. 

To help you decide which upgrades 
make sense for your needs, PC Labs took 
two older systems — one 200-MHz Pen- 
tium system and one 233-MHz Pentium 
II— and performed a variety of hardware 
upgrades on each of them. We then ran 
our suite of benchmark tests on several 
upgrade combinations, comparing the 
results with the original system and evalu- 
ating the time and money spent for each 
upgrade. We also compared these 
upgrades with the price and performance 
of three new systems, one each from 
Compaq, IBM, and Gateway, to see when 



Don'tdespairForSSOOto V:,.. ' ' * -' •*«*S(SS3^_^^>^^^^ . -> • - 

$700, you can still do a lot - jk^^ jl>l ^\^\ K 

Jgg^ 

OR r.pco 



it makes sense to upgrade and when it 
makes sense to buy a new system. 

WHEN DOES IT PAY OFFP 

We found that if you're starting with a 
Pentium/200 system, you can breathe new 
life into your PC without spending more 
than $600. and often much less than that. 
A memory upgrade is still the most effec- 
tive way to increase your general perfor- 
mance, and it will cost you less than $100. 
The least expensive new PCs — those at 
about $600 — offer only minimal perfor- 
mance gains; their hardware is often only 
little better than our Pentium/200. 

The new systems in the $900 range 
offer about 35 to 40 percent better per- 
formance than our Pentium/200 system. 
But that's not all: You get a new warran- 
ty covering all parts, a single point of 
contact in case of trouble, generally bet- 



with your Pontium 
system. Try a memoiy 
upgrade first for $40, 





ORtESS 
IMPROVE PERFOBM^gj 

Upgrade mRmnn, c« ,^ ._ 



$500 



$1,000 



'"eTOryto64MB($40)nr 
'28MBfSl60) ' 



IMPROVE 

upgrade memory to B4MBI$40), 

ENHANCE MULTIMEDIA 
upgrade memory to 64MB (SAO)^ 
IMPROVE 3-D 
Not feasible at this price. 
INCREASE STORAGE 

Add a 100MB Iomega Z-PD'Sg^ 
oraSuperDiskLS-120dr.ve($90) 



— Sfsieo) 

ENHANCEMUmMEIM* : ' 

Buy a new somd card and a new" 

OVO upgrade kit ($250) 

IMPROVE 3-0 

Buy a new graphics card wiih^n 
supponand,6MBofRAM;i,5cf 

■ WCREASE STORAGE 

'-'.^00-r^.5GB.ardd,sk 




0BI.S5S 

IMPROVE PERro«»«*"'* 

Upgrade the CPU to an »iviu 
and"P9'adememorYto64MB($Za)l- 

ENHANCE MULTIMEDIA 

speakers l$A50V ^ 
IMPROVE 3-0 

upgrade the CPU to an AMD K^2/'^ 

INCREASE STORAGE 

iSoi or a CD-RW drive ($300). 



'MANQl^lHl 

rm \\mr\e\ 



ORIJSS 

IMPROVE PERFOBi 

Upgrade to a Pentium l|/4on 

motherboard (with ,28MffM 

$680,w,th64M6RAManew 
graphics card andafi ^ro?. . 
disit tQ/ini ° o 3GB hard 

O'sk^ $940). or buy a new Pentium H 

Celeron, or AMD K6.2syster 



■■ ^b-2systerT 
ENHANCE MOITMIEOM •*S^ 

Buy a new Pentium" 



■AMD KB-; 



'. Ce/eron, 
■2 system. 

IMPROVE 3-0 m 

Buy a new Pentium II, Celeraa 
AMD K6-2 system 

INCREASE 



or 
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ii// Jay long, I'm on the move. I need color printers 



that 



can qo 



like the wind. 



Phil Bennett 
Dir. of Sales & Mktg. 
The Hinckley Co. 
Custom Yacht Builders 




Opua Lo.or ■ 




When speed counts, you can count on Lexmark. The new Optra" Color 
family prints up to 12 color pages per minute - twice as fast as most color print- 
ERS. And THE LESS TIME YOU SPEND PRINTING SALES MATERIAL, THE MORE TIME YOU HAVE 
FOR OTHER SAILS, 

You TOLD US YOU WANT TO PRINT QUICKLY, CLEARLY, EASILY AND INEXPENSIVELY - 
JUST AS YOU DO IN BLACK & WHITE. WiTH THE BRILLIANCE OF VIVID COLOR. SO OUR OPTRA 

Color family does just that - at prices as low as S449.* Call i-8oo-lexmark 
(1-800-539-6275) or visit us at www.lexmark.c0m/e/ to see how the Optra Color 
family blows by the competition. / , ; i i : m l/ you want.. .in print. 



Lexmark 



ptra 
Color 1200 



01996 Lexmark imsmalionaJ. Inc All nghts reserved 'Estnnaled street price Prtces may vary Lexrrwk Lexmark with dtaniondtfnlgn. ana OtMra are trademarks 
of Lexmark International. Inc registered in the United Slates an^or ottw courrtnes Other trademarks are property al ttieir respective owners. 



Choose 094 at www.pcmag.com/lnfolink 




Committed to Power 




Intd* Pentium* processor with 
MMX' technology 300 MHz 

IZI^TFT screen 

32MB SDRAM (96MB max) 

3.2GB hard drive 

1.44MB floppy drive (external) 

24X CD ROM (external) 

56ICbps fax / modem 

2.5 hours battery life* (lithium ion) 

Windovtrs* 98 

USB 

Full-sized keys 
• 24-hour toll-free tech support 



The Bottom Line 

Big-notebook performance in 
a sleek new style - the perfect 
accessory for power lunches. 





CTX International, Inc. 
Manufacturers of quality 
CRT monitors, LCD 
displays, notebooks and 
desktop systems. 

800-888-9052 

www.ctxintl.com 






of CTX Internadonal. Intel, Intel Inside logo and Pentium are registered trademarks 
and MMX is a truiemark of Intel Corporation. Windows is a registered trademark 
of Microsoft Corporation. All rights reserved. • Actual battery run time varies 
depending on usage, power management and other factors. 



CTX 




Choose 329 at www.Dcmaa.com/infolink 



ter hardware, and (often) new software. 
Spend $1,950 on a Pentium 11/400 system 
with 128MB of RAM, a 12GB hard disk, 
and an 8MB graphics card and you'll get 



almost double the performance. 

If you have at least a Pentium 11/233 
PC, consider only targeted upgrades. 
Faster Internet connections or better 3-D 
graphics performance can be had for under 
$200. Here, the new PCs in the $900 range 
offer few performance benefits, but a new 
Pentium 11/400 system— at $1 ,950— offers 
about 55 percent better performance. 

Some upgrades have nothing to do with 
quantifiable performance. You may be 
looking for better viewing quality from 
your monitor, a bigger monitor, or a larger 
hard disk. Or you may want a DVD-ROM 
drive so that you can enjoy the latest games. 



m mm 

Upgrade Guide 

movie, and edutainment. Once you decide 
on an upgrade, read the product reviews in 
the following sections: Core Components, 
Multimedia, and Internet 170. 



OUB PLATFORMS 

We started with two fairly typical systems: 
a Pentium/200 and a Pentium 11/233 with 
3-D graphics support. We relied on the 
ZD Winstone benchmark test suite to 
gauge general performance on business 
applications and used the WinBench 99 
tests to look at gains in specific subsys- 
tems. In addition, we used the new 
CPUmark 99 test to evaluate CPU and 
memory subsystem performance. 

We then tested the performance with 
certain upgrade components installed 
both separately and in combination. We 
added memory, larger and faster hard 




disks, fast 3-D graphics adapters, and (for 
the Pentium/200) a new, faster CPU. We 
even replaced the entire motherboard and 
processor to turn the Pentium/200 system 
into a fire-breathing Pentium 11/400 PC. 

Now, you can't reduce these results to 
simple numbers, because in some cases 
there are advantages beyond just the per- 
formance increase. But we did perform a 
calculation that lets you compare the 
results on a quantitative level. We divided 
the percentage of performance improve- 



A memory upgrade is still the most elective 
way to increase your general performance, 
and it's inexpensive— costing less than $100. 



Upgrade Your Pentium II Base System 



If you have a Pentium II, even 
a low-end model, don't 
bother with bargain-priced 
PCs. Either save your money 
for a new system next year, 
or invest in some targeted 
upgrades of $500 or less. 



$100 



U„rademe™rvtol2BMB($B0). 
ENHANCE MUtnMEDIA 

Buv a new sound card ($100). 

IMW0VE3-0 

Not feasible at this price. 
INCREASE STORAGE 

Add a 100MB Iomega Z,p Drive (WO) 
o.aSupe-0islcLS-120dr>vel$m 




$250 

on LESS 

Upgrade memory (0 128MB ($80) 

WHANCCMOtniKDU 

Buy a new sound card and a new 
flrap».cscard($250).orco„sid7a 
DVD upgrade kit ($250). 

•MPROVEW 

Buy a new graphics card with 3-0 
»upporTandl6MBoffiA(^|$,5oI 

^ 'MCHEASESroiUGE 




$500 

BdPBOWE PERFORMANCE 

ENHANCE MUtnMEOIA 

card, and speate(SW^' ^j„,d, 
a DVD upgrade ki . a new 

and speakers ($450). 

IMPROVE 3-0 

BuvaW-nchmonitorandanew 
graphics card ($460). 
INCREASE STORAGE 

($390) w consider a 2GB Jaz un™ 




I 

1 



OR LESS 

"W»OVEPCRFORM«CE 

StoP3t$500^or save your money fori 
"ew system later. 

ENHANCE MUITIMEDM 
'MPII0VE3..0 



Stop at $500, 



wo. Of save your money for a 
"ew system later. 



Stop at $500 



"»a«CASESTIHUeE 

or save your money for a 
"ew system later. 
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Should You Upgrade or Buy New? 



UPGRADE? In almost every case, if you upgrade, you'll end up with better 
perloimaiice and better hardware. But you do miss out on new warranties and 
special programs that offer benefits beyond the traditional parts-and- labor service. 
(IBM's Owner Privileges, for example, include preferred call handling, e-mail tips, 
upgrade advisory information, and a member-only toll-free number.) You'll also 



have to deal with all the troubleshooting problems on your own — which may add 
up to a significant dram on time and money. Upgrades make a lot of sense for a 
Pentium II owner looking to extend the life of the system. Targeted upgrades, such 
as a new powerful graphics card or more memory, will improve performance where 
you need it, without the problems of a major upgrade or the cost of a new unit 



[3 



BASE PENTIUM/200 

a CPU 
Pentiuni/200 

RAM 

32MB EDO RAM 

HARt) DISK 

1.6GB Western 
Digital Caviar 21600 

GRAPHICS CAPO 

Matrox MGA 
Millennium with 
4MB WRAM 

CD ROM/DVD ROf^ DRIVE 

12X TEAC-C0512E 

SOUND CARD 

Creative Labs 
Vibra 16C 

MODEM 

28.8 Kpbs 

Business WInstone 7.9 

3D WinMark N/A 

Graphics WinMark 40.5 

Disk WinMark 1,130 

CPUmark 11.0 



N/A— Not aniiicable: Tl* unit's graplva cwl could not compleie Uiis tnl 

ment by the dollar cost of the upgrade used 
to get those gains. Again, for a Pen- 
tium/2(X). the single most cost-effective 
upgrade you can make is to increase the 
memory from 32MB to 64MB. Nothing 
else comes close. And for the Pentium II, 
aside from increasing 3-D graphics perfor- 
mance via a new graphics adapter, none of 
the upgrades gave significant gains on the 
basis of a percent increase per dollar spent. 

PENTIUM 200 UPSRADES 

Our base Pentium/2(X) unit had 32MB of 
memory, 512K of L2 cache, a Western 
Digital Caviar 21600 1.6GB hard disk, and 
a Matrox Millennium graphics adapter 
with 4MB of WRAM. Its performance 
was just over half that of some of today's 
mainstream PCs but still better than that 



UPGRADE 



Motherboard 




$680 




|M| CPU 




19 Pentium 11/400 




RAM 




Sii"" 128MB EDO RAM 


Business Winstone 


18.9 


3D WinMark 


N/A 


Graphics WinMark 


82.7 


Disk WinMark 1,870 


nPllmark 


33.0 





^CPU, RAM, disk, graphics 
$830 

CPU 

PowerLeap PLPro-MMX 
(AMD K6-2/400) 

RAM 

64MB EDO RAM 

HARD DISK 

14.4GB IBM 14GXP 
DnA-371440 

GRAPHICS CARD 

Creative Labs RIVA 
TNT PCI with 
16MB SDRAM 

Business Winstone 16.5 

3D WinMark 353 

Graphics WinMark 107.0 

Disk WinMark 2,630 

CPUmark 19.2 



CM 



m PENTIUM 11/233 

CPU 

Pentium 11/233 

RAM 

64MB SDRAM 

HARD DISK 

4GB Maxtor 
DiamondMax 84000A6 

GRAPHICS CARD 

STB Velocity 128 
with 8MB SGRAM 

CD ROM/DVD ROM DRIVE 

24X Hitachi 
CDR-8330 

SOUND CARD 

Creative Labs 
Sound Blaster 16 

MODEM 

33.6 Kpbs 

Business Winstone 14.0 

3D WinMark 139 

Graphics WinMark 59.2 

Disk WinMark 2.050 

CPUmark 18.8 



of our lowest-cost system — the $599 Com- 
paq Presario 2289, a Cyrix M2/333 unit. 
(The Compaq's poor performance is 
caused, in part, by its motherboard chip 
set, the SiS 5390, and its integrated graph- 
ics controller, which takes 4MB of system 
memory for use as graphics memory.) 

The first upgrade we performed was a 
memory increase. Simply adding 32MB 
more RAM to this system gave a just over 
20 percent boost in the Business Winstone 
score. And figuring the pair of 16MB EDO 
SIMMs at $20 apiece (the price when this 
story was written) amounts to a 0.5 percent 
increase per dollar. This also gave a 16 per- 
cent boost to the Disk WinMark 99 
score — for a 0.4 percent per dollar gain. 
You'll really notice the decreased disk 
swapping, which gives you faster access to 



Our Contributors: Alfred Poor is a contributing editor of PC Magazine. 
Rich Fisco was the senior project leader, and Anush Yegyazarian was the associ- 
ate editor in charge of this story. 



applications and files you have open and 
lets you run more applications concurrent- 
ly. Memory upgrades are also easy to per- 
form, taking less than 15 minutes. 

"Nothing succeeds like excess" wrote 
Oscar Wilde, so we poured on the memo- 
ry. You must replace your original RAM 
in order to get to 128MB, so the total tab 
for that upgrade is $160 (four 32MB 
SIMMs). Counterintuitively, we saw the 
Winstone score decrease a bit from the lev- 
els of the 64MB score. We suspect that's 
related to the unit's 430HX chip set. With 
the proper yet more expensive 16K X 1 1- 
bit tagRAM, HX chip sets take full advan- 
tage of 128MB of RAM by caching above 
the 64MB memory space; with the less 
expensive and more common 16K X 8-bit 
tagRAM, they do not. As a result, adding 
memory to this level gave only a 0.1 1-per- 
cent-per-doUar return on the Winstone 
score. You will still see benefit from the 
RAM, thanks to decreased disk swapping. 
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BUY NEW? If your current PC is less powerful than a 
Pentium/200, then a value-priced system makes the most 
sense A new unit offers you a complete warranty, one point of 
contact, new software, and new system technology — without 
potential upgrade problems. Those on light budgets should 



consider sub-$600 systems Everyone else should spend more 
or do targeted upgrades. A S900-plus system will be a decent 
long-term value, and the price is terrific. Make sure to get at 
least 48MB of memoi^: It'll give you better performance and 
help you avoid upgrading your system in the near future. 



COMPAQ PRESARIO 2289 
$599 (direct) 



UPGRADE 



1 



RAM, disk, graphics 
$540 



RAM 

128MB SDRAM 

HARD DISK 

14,4GB IBM 14GXP 
DnA-371440 

GRAPHICS CARD 

Creative Labs RIVA 
TNT PCI 16MB SDRAM 



Business Winstone 1 6.0 

3D WinlVlark 357 

Graphics WinMark 92.0 

Disk WinlVlark 2,620 

CPUmark 18.8 



GESSSSSSi 



CPU 

Cyrix M2/333 

RAM 

32MB SDRAM 

HARD DISK 

4.3GB Seagate 
ST34323A 



GRAPHICS CARD 

Integrated SiS 5538 

CD-R0M,'0V0-RaM DRIVE 

24XLiteOnLTN-301 

SOUND CARD 

Integrated Ensoniq 
ES1869 

MODEM 

S6Kbps 



Business Winstone 6.6 

3D WinMark N/A 

Graphics WinMark 33.6 

Disk WinMark 902 

CPUmark 17.5 



IBM E2U 

$899 (direct) 

CPU 

AMD K6-2/333 

RAM 

48MB SDRAM 

r-'^ HARD DISK 

6GB Quantum 
Bigfoot TX 

GRAPHICS CARD 

Integrated ATI Rage 
Pro Turbo AGP 
with 4MB SGRAM 

CDROM/DVD-ROM DRIVE 

I'M 24XAcer632A 

SOUND CARD 

Integrated Crystal 
CS-4235 KG 

MODEVI 

56 Kbps 

Business Winstone 11.1 

3D WinMark 132 

Graphics WinMark 65.6 

Disk WinMark 1,320 

CPUmark 23.4 




GATEWAY G6-366G 

$969 (direct) 

CPU 

Celeron/366 

RAM 

32MB SDRAM 

a HARD DISK 
3,2GB Western Digital 
Caviar AC13200 

GRAPHICS CARD 

Integrated ATI Rage 
Pro Turbo AGP 
Mfith 4MB SGRAM 

P-^^ CD ROM/DVD ROM DRIVE 
I'M 4X Hitachi 

GD-2500 DVD 

SOUND CARD 

Integrated Creative 
Labs Ensoniq AudioPCI 

MODEM 

56 Kbps 

Business Winstone 10.7 

3D WinMark 160 

Graphics WinMark 67.0 

Disk WinMark 1,446 

CPUmark 28.8 



What about a faster hard disk? Return- 
ing to the 32MB memory configuration, we 
tried both a Maxtor DiamondMax 
91728D8 disk with 17.6GB capacity (about 
$350 at the current street price ) and an 
roM 146XP DTTA-371440 disk drive with 




14.4GB capacity at a $390 street price. 

Both resulted in noticeable increases in 
the Business Winstone scores (12 and 14 
percent, respectively), but the big gains 
were in the Business Disk WinMark re- 



sults. The IBM increased the score by 53 
percent, and the Maxtor pushed data 
through 48 percent faster than the base sys- 
tem. Even this level of gain doesn't give you 
much on a per-dollar analysis, but the true 
value of these upgrades isn't in perfor- 
mance: They represent a 9- to nearly 1 1- 
fold increase in storage capacity. What this 



extra capacity is worth to you is an individ- 
ual matter, depending on how much space 
you have left on your original hard disk and 
whether you work with large files, such as 
those in graphics-editing applications. 

Hard disk upgrades used to be far more 
difficult, because you had to back up and 



transfer both the data and the operating 
system piecemeal. Today's hard disks 
come with software utilities that make 
these transfers a breeze. Installing the 
hardware and transferring your data 
should take about 45 minutes. But if your 
existing system's BIOS has a hard disk size 
limit smaller than your new disk, as our 



base system did, you'll have to install spe- 
cial overlay software that usually comes as 
part of the upgrade package. Unfortunate- 
ly, the software does not walk you through 
an easy install, making the whole process 
difficult and time-consuming. 

Next, we upgraded the graphics 
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If your BIOS has a hard-disk size limit 
that's larger than your new disk, installa- 
tion and data transfer should be a breeze. 
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Pinpoint Your Best Upgrade 



If your system's performance is 
satisfactory In most respects but 
one or two applications feel as if 
they're running in cement shoes, 
chances are that an upgrade will give 
your older system a new lease on life 
and keep you happy with Its perfor- 
mance for a few more years. 

Slow internet access. 

Most likely it's your connection, not 
your system. Upgrade to a 56K modem 
(if your ISP and phone lines support 
It). For even faster connections, look 
into ISDN, cable modem, or ADSL con- 
nections if they are available in your 
area (see "Fast Connections" in the 
Internet and I/O section of this story). 

Excessive swap file activity. 

If your disk thrashes about when 
you're working with large files or more 
than one application at a time, add 
memory. It would benefit you to have 
at least 258K of secondary processor 
cache to go along with it. 

Slow graphics performance. 

First, run at the lowest resolution and 
color depth that are sufficient for 
your needs. Unless you're working 
with photographs, 256 color will pro- 
bably look just as good as 24-bit color 
and will put one-third the load on 
your graphics adapter. If this doesn't 
help, consider a graphics adapter 
upgrade with a more powerful accel- 
erator on-board. If you want better 
3-D performance, the only way to get 
it is through hardware (see "Graphics 
Accelerators" in the Multimedia sec- 
tion of this story). Also check your 
system or graphics vendor's Web site 
for the latest drivers available for 
your board: Newer drivers typically 
fix minor bugs and are better opti- 
mized, providing faster performance. 



Rimning out of storage space. 

The simple solution is to buy another 
hard disk; prices have never been 
lower. The decision here is whether to 
go for more capacity in a 5,400-rpm 
drive or slightly less in a faster, 7,200- 
rpm drive (see "Hard Disks" in the 
Core Components section of this 
story). But consider upgrades that 
solve more than one problem and cost 
about the same: For example, a DVD- 
RAM upgrade gives you 2.6GB of re- 
movable storage per cartridge side, 
and dual-sided cartridges cost about 
S35-Hess than a penny per megabyte. 
While not as fast as a hard disk, they 
can hold the programs and data that 
you don't use very often, handle back- 
up tasks, and provide access to CD and 
DVD media (see "DVD Drives" In the 
Multimedia section). 

Too many parallel devices. 

Parallel ports aren't just for printers 
any more; now CD-ROM drives, scan- 
ners, and other devices plug into par- 
allel ports. Unfortunately, they don't 
always get along when trying to share a 
port A second parallel port can cost 
less than $20 and is easy to install In 
any available slot Or consider getting a 
SCSI adapter and replacing the non- 
printing peripherals with SCSI ver- 
sions; you'll get better performance 
with fewer conflicts (see "Interfaces" 
in the Internet and I/O section). 

All of the above. 

If your system is getting too small and 
too slow, consider a new unit instead 
of a me^or upgrade. Not only will you 
have a single warranty covering the 
entire system— which makes fixing It 
easier if something goes wrong— but 
you'll also have your old unit which 
you can network to the new one as a 
file or print server.— Poor 



adapter, which took about 15 to 20 min- 
utes. The PCI Creative Labs Graphics 
Blaster, based on the nVidia RIVA TNT 
chip, provided an increase in 3-D graphics 
performance, because the base model's 
Matrox Millennium card didn't support 
the 3-D graphics features used by our 3D 
Winbench test. The new card also boosted 
the standard Business Graphics WinMark 
score by about 30 percent. When you fac- 
tor in the $ 1 50 street price of the new card, 
this yields a 0.2-percent-per-dollar gain on 
the Graphics WinMark results — not bad. 

As might be expected, combining all 
three upgrades — memory to 128MB, IBM 
hard disk, and 3-D graphics card, for a total 
cost of $695 — boosted performance by 30 
percent to the level of our new $%9 Gate- 
way G6-366C. a Celeron 366-based unit. In 
percent-per-dollar terms, however, the 
return was modest — ^just 0.04 with Win- 
stone. You are saving close to $300 over 
the new system, but the drawbacks include 
no new warranty, a slower modem, no 
USB or AGP technology, and in the case 
of the Gateway, you also miss out on a 
DVD drive. But you have four times the 
memory, a graphics card about twice as 
fast, and a hard disk over 10GB larger. 

BRAIN TRANSPLANT 

Next on the list of upgrades was a new 
CPU. There are many such products 
available on the market, most of which 
are based on AMD and Cyrix CPUs. We 
were unable to get Evergreen and 
Kingston models in time for our testing. 
Evergreen's Spectra 333 ($250) and 
Kingston's K6-2/233-based and K6-2/333- 
based products ($300 and $350, respec- 
tively) should now be available. 

We were able to test the new $250 PL- 
Pro MMX-400 from PowerLeap (www 
.powerleap.com, 877-278-5327), which uses 
an AMD K6-2/4(X) processor and comes 
with all the system clock and voltage 
changes that this chip requires, whether or 
not your existing motherboard provides 
such support. This fairly simple upgrade 
requires no more than 20 minutes. 

As might be expected, the PowerLeap 
upgrade provided some increased speed, 
especially in the CPUmark 99 score. The 
gain on the CPUmark was 82 percent over 
the base configuration, and the Winstone 
score increased by over 30 percent. Given 
the modest price of the upgrade module. 
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MAKE THE MOST OF 




The DM Dimemiim XPS R-serii!s. 
Fcaiure-rich systems to satisfy piAvcr- 
/lunfT* computtT users. 




The Dell Dimensum V-aeries. Vahie- 
iHteked Ji'sltlups that delner uulstandin^ 
performance for your doUar. 




pentlum*]} 



Pay for exactly what you want without buying anything you don't 
need. It's easy when you custom configure your system with Dell. 
Choose from any of the feature-rich models shown here. Or pick a 
base model and have us customize it just for you. Like our Dell' 
Dimension" XPS R450. Featured here with a 19-inch (18.0" viewable) 
Trinitron monitor, a high-speed 16MB graphics card, a full 128MB 
of memory and a high-performance 7200 rpm 14.4GB hard drive to 
store your critical business applications and data. Of course, you can 
have it any way you want at www.dell.com, or just call us today. 




DELL' DIMENSION- XPSR450 

PENTIUM' II PROCESSOR AT 450MHj 



• 256MB lOOMHz SDRAM 

• 512KB Integrated L2 Cache 

• NEWMim Ultra ATA Hard Drive 

• /VflV17-(17.0' viewable) Flat 
Panel 1700FP Display 

• 16MB STB nVidia TNT 3D AGP 
Graphics Card 

• 40X Max" Variable CD-ROM Drive 

• Turtle Beach Montego A3D 64V 
Sound Card 

• ACS-295 Speakers with Subwoofer 

• 3Conn'3C905B 10/100 NIC 

• 3Com USRoboticsV.90' PCI 
Telephony WinModem, add $49. 

• Upgrade to 3-Year Next-Business- 
Day On-site^ Service, add $99. 

$3999 

Business Lease*: $151/Mo., 36 Mos. 
' E*VALUE CODE: 04042-590239 



DELL DIMENSION XPS R450 

PENTIUM II PROCESSOR AT 450MHi 



. 128MB lOOMHz SDRAM 

• 512KB Integrated L2 Cache 

• 14.4GB Ultra ATA Hard Drive 
(7200 rpm) 

• 19" (18.0" viewable, .26dp) 
Trinitron* P990 Monitor 

• 16MB STB nVidia TNT 3D AGP 
Graphics Card 

• 40X Max" Variable CO-ROM Drive 

• Turtle Beach Montego A3D 64V 
Sound Card 

• ACS-295 Speakers with Subwoofer 

• 3Com USRoboticsV.gO" PCI 
Telephony WinModenn 

• Trial Offer ConnectDirecf" 
Internet Access"' 

• APC SurgeStation Pro8T2 

$2479 

Business Lease^: $94/Mo., 36 Mos. 
E'VALUE CODE: 040(2-590224 



DELL DIMENSION XPS R4S0 

PENTIUM II PROCESSOR AT 450MHz 



• 128MB IOOMH2 SDRAM 

• 512KB Integrated L2 Cache 

• 8.4GB Ultra ATA Hard Drive 

• 17" (16.0" viewable, .26dp) Trinitron 
1000HS Monitor 

• 16MB STB nVidia TNT 3D AGP 
Graphics Card 

• 40X Max" Variable CD-ROM Drive 

• Crystal 3D 64V Wavetable Sound 

• harman/kardon HK-195 Speakers 

• 3Com 3C905B 10/100 NIC 

• Upgrade to a NEW 12.968 Ultra 
ATA Hard Drive, add $79 

• Upgrade to Turtle Beach Montego 
A3D 64 V Sound Card and Altec 
Lansing ACS-295 Speal<ers with 
Subwoofer. add $79. 

$1999 

Business Lease": $76/Mo., 36 Mos. 
^ E'VALUE CODE: 04042-590219 



DELL DIMENSION XPS R400 

PENTIUM II PROCESSOR AT 4OOMH2 



I .96MB 100MHz SDRAM 

• 512KB Integrated 12 Cache 

• 12.9GB Ultra ATA Hard Drive 

• 17" (16.0" viewable, .26dp) Trinitron 
1000HS Monitor 

• 8MB ATI XPERT 980 3D AGP 
Graphics Card 

• 40X Max' Variable CD-ROM Drive 

• Crystal 30 64V Wavetable Sound 

• harman/kardon HK-195 Speakers 

• 3Com 3C905B10/100 NIC 

• Upgrade to 128MB lOOMHz 
SDRAM, add $69 

• Upgrade to a 16MB STB nVidia TNT 
3D AGP Graphics Card add $60. 

• Iomega Zip WOMB Internal Drive 
with Two Cartridges, add $99. 

^799 

Business Lease': $68/Mo., 36 Mos. 
E'VALUE CODE: 04042-590217A 



DELL DIMENSION V350 

PENTIUM II PROCESSOR AT 350MHz 



• 64MB IOOMH2 SDRAM 

• 512KB Integrated L2 Cache 

• B.4GB Ultra ATA Hard Drive 

• NEWM'im' viewable, .26dp) 
M780 Monitor 

• 8MB ATI 3D AGP Graphics 

• 40X Max" Variable CD-ROM Drive 

• Yamaha XG 64V Wavetable Sound 

• harman/kardon HK-195 Speakers 

• 3Com USRobotics m" PCI 
Telephony WinModem 

• Trial Offer ConnectOirect Internet 
Access^ 

• Iomega Zip 100MB Internal Drive 

• APC SurgeStation Pro8T2 



$1599 

Business Lease': $61/Mo., 36 Mos. 
lM E'VALUE CODE: 04042-590215 



DELL DIMENSION V333C 

INTEL - CELERON PROCESSOR AT 333MH2 



Network-Designed Desktop 

• 64MB SDRAM 

• 128KB Integrated L2 Cache 

• 8.4GB Ultra ATA Hard Drive 

• ft/flV17" (16.0" viewable, .26dp) 
M780 Monitor 

• 8MB ATI 3D AGP Graphics 

• 32X Max* Variable CD-ROM Drive 

• Intel 10/100 Ethernet Controller 

• 3Com USRobotics ^90" PCI 
Telephony WinModem. add $49. 

• Iomega Zip WOMB Internal Drive 
with Two Cartridges, add $99 

• Upgrade to MS^ Windows NT* 
Workstation 4.0. add $99. 



$1299 

Business Lease': $49/Mo., 36 Mos. 
E'VALUE CODE: 04042-590212 



COMMON FEATURES FOR ALL SYSTEMS SHOWN 



Featured Systems Include: 

• Microsoft' Office 97 Small Business 
Edition plus Bookshelf (Ask about Our 
FREE MS Office 2000 Upgrade Offer) 

• McAfee VirusScan 



' Microsoft Windows' 98 
' Dell QuietKey* Keyboard 
' 3- Year Limited Warranty* 
' 1-YearNBD On-site'' Service 



POWER UPGRADES 



> Iomega Zip 100MB Internal Drive, 
add $99 

■ 3Com USRobotics VgO" PCI 
Telephony WinModem, add $49. 

•3Com 3C905B 10/100 NIC, add $50 
' Intuit QuickBooks v6.0 Pre-installed, 
add $118. 

' 3- Year Next-Business-Day On-site'* 
Service, add $99. 

Prices valid with system purchase only 



SSOJOSm MAIL -IN REBA TE ON THESE 

HP PRODUCTS WHEN PURCHASED 
WITH DELL DESKTOPS AND MONITORS. 
OFFER ENDS 5/im'-: 



• Add an HP OeifcJet' 722C Color 
Printer for only 

^199 

$249 -$50 MAIL-IN REBATP" 

•Add an HP OfficeJet GOO 
Multifuntrtion Printer for oaly 

'349 

$399 -$50 MAIL-IN REBATE" 

• Add en HP ScanJet 4100Cse for 
only 

'149 

$199 -$50 MAIL-IN REBATE" 



DELL DIMENSION AWAflD INFO 



> In 1 998. Dell Dimension desktops won 
more than 90 product and service 
awards. See www.dell.com/awards98 
for details. 

' Winner of the 1 998 PC Computing 
MVP "State-of-the-Art Desktop" (XPS 
R450) and "High-Performance PC" (XPS 
R400) awards. 

' Three-time "A" rating in PC Magazines 

Readers' Choice Awards for Service 

and Reliability (1996-1998). 
I Received 32 "Best Buy" awards from 

PC World m its Power, Budget and 

Home categories. 

Advertised configurations vary from 
avirard-winning configurations 



UN TM POWie OF THI I' VAUir* COOI. 



MATCH own lAtESr nCHNaOGY WITH OUB 
lAtEST PHCtS ENTEB THI t"V«lJt COD! 
ONIINE At WWW oat COMtVAlUf . Ofi GM 
n TO YOUR SALES Hf P OVEB THE PHOM 



TO ORDER TOLL-FREE 




888-695-3 


355 


6UILD YOUR OWN AND ORDER ONLINE 



BE D I R E C T~ 

D0LI; 

^ www.dell.com 



MAKE THE MOST OF 



I 




Time is money, as the saying },'oes, sd make rhc most ot yours. With a 
Dell Inspinm notehook. Powered hy the fastest Intel Pentium II mohile 
processors, Dell ntitehooks can make road time, productivity time. From 
value-packed systems to power systems capahle of carryinj:,' and runnini; 
some of your most demanding applications, there's a Dell notehook 
that's right for you. Take our fully loaded Dell Inspiron 7000: its massive 
15-inch display, high-end video and DVD-ROM drive deliver hlockhuster 
presentations. And it's just one ot the many fully loaded choices waiting tor 
you today at wvvvv.dell.com. 




The DeU Inspirm 7000 Notebook Series. 
AdUn-tme multimedia performance. 




The Deli laspmrn 3500 Nolcfcooli Series. 
D^fil ueig^!. Lighi price. 




The IMl iMtuude^ Notehxik Series. 
The netwink-vpttmized nuiebook. 




pentlum*n 



NEW mi INSPIRON 7000 A366LT 
PENTIUM II PROCESSOR AT 366MHz 



All-in-One Muhimedia Perfonnanct 

• 15" XGA Active Matrix Display 

• 64MB SDRAM (384MB Max") 

• 4GB Ultra ATA Hard Drive 

• WfW Removable Combo 4X 
DVD-ROM and Floppy Drive 

• 2X AGP 8MB ATI RAGE Pro 3D Video 

• 3D Surround Sound 

J • 12-Cell Intelligent Lithium Ion Battery 
' • Deluxe Nylon Case 

• Internal 56K Capable" V90 Modem 

• Trial Offer ConnectDirect* 
Intemet Access' 

• MS* Office 97 SBE (Ask about Our 
FREE MS Office 2000 Upgrade Offer) 

• Microsoft' Windows" 98/Touchpad 

• 3-Year Limited Warranty' 

$3399 

Business Lease": $129/Mo-, 36 Mos. 
I flf E'VALUE CODE: 04043-890233 



NEW DELL INSPIRON 7000 A3331T 
PENTIUM II PROCESSOR AT 333MH? 



All-in-One Multimedia Perfonnance 

• 15" XGA Active Matrix Display 

• 64MB SDRAM (384MB Max*) 

• 4GB Ultra ATA Hard Drive 

• Removable Combo 24X Max" 
Variable CD-ROM and Floppy Drive 

• 2X AGP 4MB ATI RAGE Pro 3D Video 

• 3D Surround Sound 

• 12-Cell Intelligent Lithium Ion Battery 

• MS Office 97 SBE (Ask about Our 
FREE MS Office 2000 Upgrade Offer) 

• Microsoft Windows 9B/Touchpad 

• 3-Year Limited Warranty' 

• Upgrade to a 64GB Ultra ATA 
Hard Drive, add $149. 

• 3Com "Fast Ethernet Adapter, 
addSm 

$2799 

Business Lease": $106/Mo , 36 Mos. 
4H E'VALUE CODE: 04043-890227 



NEW Of LI INSPIRON 70OO A333GT 
PENTIUM II PROCESSOR AT 333MHl 



All-in-One Multimedia Perfonnance I 

• 1 4. 1 ■ XGA Active Matrix Display I 

• 64MB SDRAM (384MB Max"! 

• 4GB Ultra ATA Hard Drive 

• Removable Combo 24X Max" 
Variable CD-ROM and Floppy Drive 

• 2X AGP 4MB ATI RAGE Pro 3D Video 

• 3D Surround Sound 

• 12-Cell Intelligent Lithium Ion Battery 

• MS Office 97 SBE (Ask about Our 
FREE MS Office 2000 Upgrade Offer) 

• Microsoft Windows 98/Touchpad 

• 3- Year Limited Warranty' 1 

• Upgrade to 96MB SDRAM, add $99. i 

• Custom Leather Case, add $99 

I * Interrml 56K Capable^ V.90 Modem, 
I add $59 

$2599 

Business Lease": $98/Mo., 36 Mos. 
4i E'VALUE CODE: 04043-890225 



NEW DELL INSPIRON 3500 A300GT 
P! NTIUM II PROCESSOR AT 300PE MHz 



Light Weight Light Price 

• 141" XGA Active Matrix Display 

• 32MB SDRAM 1256MB Max) 

• 3.2GB Ultra ATA Hard Drive 

• Modular 24X Max" Variable CD-ROM 

• NeoMagicMediaMagic256AVAGP 
Video 

• 3D Surround Sound 

• 9-Cell Intelligent Lithium Ion Battery 

• APCSurgeArrest PNote 1 Pro 

• Internal 56K Capable" V90 Modem 

• Trial Offer ConnectOirect Internet 
Access' 

• MS Office 97 SBE (Ask about Our 
FREE MS Office 2000 Upgrade Offer) 

• Microsoft Windows 98/Touchpad 

• 3- Year Limited Warranty' 

$2299 

Business Lease": $87/Mo,. 36 Mos. 
I E'VALUE CODE: 04043-890222 



DELL INSPIRON 3500 0266X7 
PENTIUM II PROCESSOR AT 266MHz 



Light Weight Light Price 

• 13.3" XGA Active Matrix Display 

• 32MB SDRAM (256MB Max) 
I • 3.2GB Ultra ATA Hard Drive 

• Modular 24X Max" Variable CD-ROM 

• NeoMagicMediaMagic256AVAGP 
Video 

• 3D Surround Sound 

• 9-Cell Intelligent Lithium Ion Battery 

• MS Office 97 SBE (Ask about Our 
FREE MS Office 2000 Upgrade Offer) 

• Microsoft Windows 98/Touchpad 

• 3- Year Limited Warranty' 

$1999 

Business Lease": $76/Mo., 36 Mos. 
E'VALUE CODE: 04043-890219 



DELL LATITUDE CPi D300XT 
PENTIUM II PROCESSOR AT 300MtU 



Networfc-Optimized Notebook 

• 13.3" XGA Active Matrix Display 

• 64MB EDO RAM (256MB Max) 

• 4.3GB Ultra ATA Hard Drive 

• Modular 24X Max" Vanable CD-ROM 

• NeoMagic 128-bit Graphics 
Accelerator 

• 3D Surround Sound 

• Intelligent Lithium Ion Battery 

• MS Windows NT* Woricstation 4.0 

• Touchpad 

• 3- Year Limited Warranty' 

• 1-Year NBD On-site" Service 

$2899 

Business Lease": $1 10/Mo., 36 Mos. 
W E'VALUE CODE: 04043-790228 



DELL LATITUDE CPi D233ST 
PENTIUM II PROCESSOR AT 233MHi 



Network-Optimized Notebook 

• 12.1" SVGA Active Matrix Display 

• 64MB EDO RAM (256MB Max) 

• 4.3GB Ultra ATA Hard Drive 

• Modular 24X Max' ' Variable CD-ROM 

• NeoMagic 128-bit Graphics 
Accelerator 

I • 3D Sun'ound Sound 

j • Intelligent Lithium Ion Battery 

• MS Windows NT Workstation 4.0 

• Touchpad 

• 3-Year Limited Warranty' 

• 1-Year NBD On-site" Service 

$2399 

Business Lease": $91/Mo., 36 Mos. 
^ E'VALUE CODE: 04043-790223 



DELL NOTEBOOK AWARD INFO 



' Two-time "A" rating in PC 

Magazine Readers' Choice 

Awards for Service and 

Reliability, 7/98; 7/97. 
' Latitude Line - PC Computing's 

"Best Overall" Rating Three 

Years (1996-1998). 
'Inspiron 7000 D300GT-C/Vfr 

Editors' Choice, "Leading Edge 

Notebooks," 9/98. 

Advertised configurations vary from 
award-winning configurations. 



USE THE POWER OF THE 
E'VALUE "CODE. 

VAICMOURLATiSITlCHNr ■ .■■TLS' 

PBICES ENTER THE E'VAnj: . jr,.i\E 47 
WWWDEaCOM.tVAlUE ■""GIVE ••GrOUflSAieS 
HEPOVEOTHE PmCNE ALSO JO CMINE 10 CESlGN 
YOUR IDEAL COMPUTER CHECK ^HE lA'EST PfllCES 
ANDGiT24.HR ONJNE't^-Sl.pPr"' 



TO ORDER TOLL-FREE 



BUILD YOUR OWN AND ORDER ONLINE 



BE DIRECT" 
;^ www. dell. com 



DELL POWEREDGE 6300 SERVER 
PENTIUM IIXEON PROCESSOR 
AT450MH2 

(QUAD PROCESSOR CAPABLE) 



• 128MB ECC EDO Memor/ 

• 512KB Integrated L2 Cache/Processor 

• Three 9GB Ultra-2/LVO SCSI Hot-Swap 
Hard Drives 

• High Performance Ultra-2/LVOPowerEdge 
Expandable RAID Controller 2 

•32X Max' Variable SCSI CD-ROM 

• HP* OpenView'" NNM Special Edition 

• Integrated Dual Ultra-2/LVD and 
Ultra/Narrow SCSI Controllers 

• Redundant Hot-Pluggable Power Supplies. 
Cooling Fans and Processor Fans 

• 7 Expansion Slots: 4x64-bit, 3x32-bit PCI 
•6-1.6" Hard Drive Bays 

• 3-Year NBD On-site" Service 

• 1-Year DirectLine" NOS Support 

• 7x24 Dedicated Server Hardware 
Technical Telephone Support 



DELL POWEREDGE 4300 SERVER 
PENTIUM II PROCESSOR AT 450MHz 
(DUAL PROCESSOR/RAID CAPABLE) 



- 128MB lOOMHz ECC SDRAM 
' 512KB Integrated L2 ECC Cache 
' 18GB Ultra-2/LVO SCSI Hard Drive 
(Hot-Swap Optional) 

■ 32X Max' Variable SCSI CD-ROM 

' HP OpenView NNM Special Edition 
' Intel* Pro/1 00+ PCI Ethernet Adapter 
' Integrated Ultra-2/LVD and 

Ultra/Narrow SCSI Controllers 
' Redundant Hot-Pluggable Power Supplies, 

Cooling Fans and Processor Fans 
• 6 Expansion Slots: 4 PCI. 2 PCI/ISA 
•6-1. 6" Hard Drive Bays 
' 4 External 5.25" Drive Bays 
' 3- Year NBD On-site^ Service 

■ 1-Year DirectLine NOS Support 

> 7x24 Dedicated Server Hardware 
Telephone Technical Support 



DELL POWEREDGE 2300 SERVER 
PENTIUM II PROCESSOR AT 450MHJ 
(RAID 5 CONFIGURATION) 



■ 128MB lOOMHz ECC SDRAM 

■ 512KB Integrated L2 ECC Cache 

■ Three 9GB Ultra-2/LVD SCSI Hot 
Swap Hard Drives 

' Ultra-2/LVD PowerEdge Expandable 

RAID Controller 2/SC 
' 32X Max" Variable SCSI CD-ROM 
' HP OpenView NNM Special Edition 
' Intel Pro/100+ PCI Ethernet Adapter 
' Integrated Ultra-2/LVD and 

Ultra/Narrow SCSI Controllers 
' 6 Expansion Slots: 4 PCI, 2 PCI/ISA 

■ 6-1" Hard Drive Bays 

' 3 External 5.25" Drive Bays plus Floppy 
' 3-Year NBD On-site" Service 
' 7x24 Dedicated Server Hardware 
Telephone Technical Support 



$11,749 $5899 $5249 



Business Lease«: $416/Mo., 36 Mos 
llIK E'VALUE CODE: 04044-290203 



Business Lease"; $217/Mo.. 36 Mos. 
^ E'VALUE CODE: 04044-2902S8 



Business Lease': $193/Mo., 36 Mos. 
E'VALUE CODE: 04044-290252 



DELL POWEREDGE 2300 SERVER DELL POWEREDGE 2300 SERVER /VfWDELL POWEREDGE 1300 SERVER 
PENTIUM II PROCESSOR AT 400MH2 PENTIUM II PROCESSOR AT 3S0MH2 PENTIUM II PROCESSOR AT 3H)MH2 
(DUAL PROCESSOR/RAID CAPABLE) (DUAL PROCESSOR/RAID CAPABLE) (DUAL PROCESSOR/RAID CAPABLE) 



I • 128MB lOOMHz ECC SDRAM 
! • 512KB Integrated L2 ECC Cache 
I • 9GB Ultra-2/LVD SCSI Hard Drive 
(Hot-Swap Optional) 

• 32X Max" Variable SCSI CD-ROM 

• MS® Windows NT* Server 4.0 

I • HP OpenView NNM Special Edition 

I • Intel Pro/100+ PCI Ethernet Adapter 

i • Integrated Ultra-2/LVD and 
Ultra/Narrow SCSI Controllers 

• 6 Expansion Slots: 4 PCI. 2 PCI/ISA 
•4-1.6" or 6-1 "Hard Drive Bays 

• 3 External 5.25" Drive Bays plus Floppy 

• 3- Year NBD On-site" Service 

• 7x24 Dedicated Server Hardware 
j Technical Telephone Support 

• Upgrade to a Pentium II Processor at 
450MHz, add $300. 

$3849 

Business Lease": $146/Mo., 36 Mos. 
E-VALUE CODE: 04044-290238 



• 64M8 100MHz ECC SDRAM 

• 51 2KB Integrated L2 ECC Cache ' 

• 4GB Ultra-2/LVD SCSI Hard Drive 
(Hot-Swap Optional) 

• 32X Max' Variable SCSI CD-ROM 

• HP OpenView NNM Special Edition 

• Intel Pro/1 OO-i- PCI Ethernet Adapter i 

• Integrated Ultra-2/LVD and i 
Ultra/Narrow SCSI Controllers 

• 6 Expansion Slots: 4 PCI, 2 PCI/ISA 

• 4-1,6" or 6-r Hard Drive Bays j 

• 3 External 5.25" Drive Bays plus Floppy i 

• 3-Year NBD On-site" Service 

• 7x24 Dedicated Server Hardware 
Technical Telephone Support j 

• Upgrade to a Pentium II Processor at ; 
AOmHz.add$300. 



' 64MB 100MHz ECC SDRAM 
' 512KB Integrated L2 ECC Cache 
■4GBUItra-2/LVD SCSI Hard Drive 
■ 32X Max" Variable EIDE CD-ROM 
' HP OpenView NNM Special Edition 
• Intel Pro/100■^ PCI Ethernet Adapter 
' Integrated PCI Ultra-2/LVD SCSI 
Controller 

' 6 Expansion Slots: 5 PCI, 1 PCI/ISA 
' 4 Hard Drive Bays: 2-1 .6" and 2-1 " 
' 3 External 5.25" Drive Bays 
' 3-Year NBD On-site" Service 
' 7x24 Dedicated Server Hardware 

Technical Telephone Support 
r Add a Pentium II Processor at 350MHz, 

$399. 



$2349 $1849 



Business Lease': $89/Mo., 36 Mos. 
^ E'VALUE CODE: 04044-290223 



Business Lease": $70/Mo., 36 Mos. 
0; E'VALUE CODE: 04044-290218 



INTRODUCING DELL 
NETWORKS " fl/f IV NETWORK 
INSTALLATION SERVICES 



With one phone call to Dell, 
you can now customize your small 

business network with the right 
systems and peripherals- and have 
them installed for you! Some of tlw 
services we offer include: 

• Server Installation 

• Desktop Installation 

• Peripheral Installation 

• Complete Network Cabling 
Installation 

• Internet Setup and Configuration 

CALL, OR VISIT 
WWW.DELL.COM/NETW0RKS TO 
CUSTOMIZE YOUR NETWORK. 

Muit purchase a PowerEdge server to be 
eligible for installations services. 



DELL SERVER AWARD INFO 



• Network World '"^oM Class 
Award" for flexibility, serviceability 
and manageability - Dell 
PowerEdge 2300, 6/98. 

• Computer Shopper "Top 100" 
-Dell PowerEdge 2300,11/98. 

• PC Computing's "The 'A' List" 
-Dell PowerEdge 6300.11/98. 

• Fortune - 1998 Readers' Choice 
Award for Personal Service and 
Reliability, n/98. 

. LANTIMES "The Best of 
MWn/WfSOver $25,000" 
- Dell PowerEdge 6300, 9/98. 

• ComputerWorld's "Leaders' 
Choice" Winner Workgroup 
Servers - Dell PowerEdge Family, 
1/98. 

Advertised configuiallons vary 
f(om awanf-winmng configurations. 

BE DIRECT" 
www.dell.com 



MAKE 1HE MOST OF 




Note. 17 ftal panel display avdiiable an an upgrade only f. 

Get a machine that really helps you unleash your creative talent. An Intel-based 
workstation custoin built to your exact specifications for the work that you do. Like a Dell 
Precision™ Workstation 610 or 410 with single or dual Pentium' II Xeon " or Pentium II 
processors. Designed for high-performance, memory- intensive 
applications with a wide range of graphics card options for 2D 
and 3D OpenGL applications. It delivers a powerful and affordable 
alternative to proprietary and expensive RISC/UNIX systems. Plus, 
software certification essential for your business and 7x24 dedicated 
service and support. So get a machine configured to your specific 
talents at www.dell.com, or call today. 



Pentium*]] 

XGOIItm I 

PROCEttON I 



DELL PRECISION WORKSTATION 610 

PENTIUM II XEON PROCESSOR AT 450MH2 
(Dual Processor/RAID Capablel 



256MB 100MHz ECC SDRAM 
512KB Full-Speed Integrated L2 Cache 
9GB Ultra-2/LVD SCSI Hard Drive 
Adaptec RAIDPort Ultra-2/LVD Adapter 
21" 119.8" vis) Trinitron" 1600HS Monitor 

• 3D/a6s Oxygen GMX 2000 Graphics Card 

• 40X Max' Variable CD-ROM Drive 

• Sound Blaster Pro Compatible Sound 

• Integrated 3Com" 10/100 PCI NIC 

• Remote Client Manageability Support via 
DM! 2 0: Wakeup on LAN Capable 

• MS' Windovn NT' 4.0 and l-Year NT 
Telephone Support 

• 3-Year NBD On-site'^ Service 

• 7x24 Dedicated Hardvi/are Tech Support 

• Upgrade to a NEW V Flat Panel 1 700FP 
Display, add $1000^ 

$6449 

Business Lease'; $237/Mo.. 36 Mos 
E>VALUE CODE: 04045-490264 



DELL PRECISION WORKSTATION 410 

PENTIUM II PROCESSOR AT 400MHi 
(Dual Processor/RAID Capable) 



• 128MB lOOMHz ECC SDRAM 

• 512KB Integrated L2 Cache 

• 4GB Ultra-2/LVD SCSI Hard Drive 

• 17" 115.9" vis) M780 Monitor 

• Diamond 8MB AGP Graphics Card 

• 40X Max' Variable CD-ROM Drive 

• Sound Blaster Pro Compatible Sound 

• harman/kardon HK-195 Speakers 

• Integrated 3Com 10/100 PCI NIC 

• Remote Client Manageability Support via 
OMI 2.0: Wakeup on LAN Capable 

• MS Windovvs NT 4.0 and 1-Year NT 
Telephone Support 

• 3-Year NBD On-site' Service 

• 7x24 Dedicated Hardware Tech Support 

$2859 

Business Lease-: $108/Mo , 36 Mos 
E'VALUE CODE: 04045-490228 



Utl TNI pown Of 

THE E-VALUVCOM. 

"WXOGYWITHOUfl 
■ - - • I'. itiTMtf.vAtUf COO! 



TO ORDER TOLL-FREE 




888-695 


-3355 



BUILD VOUR OWN AND ORDER ONLINE 



BE DIRECT" 
^www. dell. com 



MAKE THE MOST OF 




Introducing E'Value. Doing business with Dell has never been easier. E'Value is a fast, online shortcut to the computer 
system you want with its latest pricing. Simply log onto our website at www.dell.com/evalue and enter the E'Value code tor 
the system you want. You'll be automatically taken to that system's page in our online store. Then you can view the latest 
pricing, customize the system any way you like, and order online quickly and easily. Try it today. 



O USE THIS 



• Deir Qulel^ev Keyboari 

• MS' IntelliMouse' 

• 3-Year Limited Warranty' 

• 1-Year NBD On-site' Service 

$2199 



OnOTO THfS 



E*VALUE 




Business Lease": $83/Mo.. 36 Mos 
^ E'VALUE CODE: 24327-590221C 



YOUR DIRECT LINK TO TXE PRODUCT YOU WANT I 



www.dell.com/evalue 



O ENTER THIS 



0 ANO GFTTHIS 



Latest price 



3 BUSINESS USI 




$82/., 



UPDATE PRICE ■ ADO TO CART 





USE THE POWIR OF THE 
E'VIOUCCODE. 

« OUfl lATESTIECHNOtOGlf WITH OUfl LATEST 
•S ENTER THE E'VAIUE CODE ONLIME AT 
.VAW Oau COWEVAlUt. OB GIVt rT TO YOUB SALES 
REP OVER THE PHONE ALSO. GO ONLINE TO OESIGN 
YOUR IDEAL COMPUTEB, CHECK THE UTtST PfllCES 
AND GET M-Hfl ONLINE TECH SUWRI 



TO ORDER TOLL-FREE 




888-695- 


3355 


BUILD YOUR OWN AND ORDER ONLINE 



BE DIRECT" 
^ www.dell.com 



Pncing not discountable *Pnces and specifications valid in U S only and subiect to change Vfllhout notice ^For a complete copy ot Guarantees or Umiled Warranties, write Dell USA L P , Attn Warranties. One Dell Way. Round 
Rock. TX 78682 -''Ai fiorne and on-site service provided via service contract between customer and third-party provider, and is not available in certain remote areas Technician dispatched if necessary pursuant to phone-based 
troubleshooting with technical support personnel ~40X Max/I 7X Mm *32X Max/MX Uin ^'24X MaxyiOX Mm ''20X Max/9X Mm XOownload speeds hrruted to 53Kt)ps Upload spe«ds are less (m the 30Kbps range! and vary 
by rradsm manufacturer Speeds also vary dependirtg on line corMjitions Analog phone line arvd compatible server equipment required MCD/iV)v(fi/5''iQPP«''11/9B. CN£TBf9i. fortune 1 1 /S8. Network World^/9&. PC Computing 
A/BdaniS/Sfi. PC Magazine j/SBand Windows Magaiine\0/% "Offer expires 5/1/99 Limiitwo (21 per customer Not valid vvith other Hewlett Packard (HP| offers unless otherwise specified by Customer will mail in 

completed rebate couponls) and ongir^al or copy of receiplls) dated from 1/30/99 to 5/1/99 tor all products Submissions must be postmarked no later than 5/1/99 arvl received no later than 5/15/99 Customer will receive a S50 
rebate check, approi 8-10 weeks after receipt of rebate rnatenals **Waximum RAM configurations require a factory installed 128We SoDIMM. which must be installed at time of initial purchase "Offers differ for AT&T 
WorldNet and GTE Interactive. Some charges may apply Intel, the Intel Inside logo and Pentium are registered traderrurks. Pentium II Xeon. MMX and Celeron are lraderT\arks of Intel Corporation MS. Microsoft. BackOffice, 
InteltiMouse. Windows NT and Wirvlows are registered traderrurks of Microsoft Corporation 3Com is a registered trademark and Fast EtherLink is a trademark of 3Com Corporation HP and DeskJet are registered trademarks and 
OpenView is a traderrtark of Hewlen Packard Corporation Trmitron is a registered trademark of Sony Corporation <S» 999 Detl Computer Corporation All rights reserved 



Upgrade Guide 



BENCHMARK TESTS 



Upgrades 




More RAM and a new CPU for 
the Pentium/200-based PC yield- 
ed the best performance boost for 
the money. For Pentium II PCs, 
upgrading RAM is a good idea, but a better 
3-D graphics card made a bigger difference. 

The ZD Business Winstone 99 score is in many ways the most impor- 
tant measure when upgrading components. If a new component 
doesn't significantly improve general system performance as mea- 
sured by the Winstone tests, you won't see the gain when using the 
PC. When seeking better performance, look to increase memory 
first. It's inexpensive, and going from 32MB to 64MB netted large 
gains, 20 percent for the Pentium/200 and 32 percent for the K6-2. 
Another upgrade that resulted in a big gain was the move from a 
Pentium/200 CPU to the K6-2/400. Although somewhat more 
costly, with 64MB of RAM this upgrade improved performance by 
34 and 47 percent, depending on the CPU. Upgrading memory on 
the Pentium 11/233 unit from 64MB to 128MB raised the Win- 
stone score by a much more pedestrian 6 percent. Upgrading the 
motherboard gets you the most performance improvement. Our 
fully decked-out Pentiimi/200 scored less than half as well as the 
fully upgraded system with a Pentium 11/400 motherboard. 

The ZO 30 WinMark 99 tests measure the graphics card's 3-D 
capabilities. The Matrox Millennium card in the base 
Pentium/200 was unable to run the test, because it could not 
support the necessary 3-D features, most notably MIP mapping, 
that are common in today's cards. Upgrading the graphics card 
yielded a respectable score. When we then upgraded the CPU 
from the Pentium/200 to the K6-2/400, the combination of the 
more powerful CPU and AMD's 3DNow! instruction set kicked 
the 3-D performance up by 67.3 percent over the graphics card 
alone. Substituting the new graphics card in the Pentium 11/233 
more than doubled that unit's 3-D WinMark score. 

The final upgrade to a Pentium 11/400 motherboard eked out 
the last bit of 3-D power, scoring about 32 percent better than the 
same configuration with the Pentium 11/233. 

The ZO Business Graphics WinMark 99 suite tests 2-D graphics cap- 
abilities. Our testing shows that upgrading the CPU as well as 
changing the graphics card will give you better 2-D performance. 
Adding system memory proved to be of little help in 2-D perfor- 
mance. Upgrading to a K6-2/400 from a Pentium/200 increased 
performance by 60 fjercent. Changing the graphics card in the Pen- 
fium/200 upp>ed jjerformance by a third; on the Pentium 11/400 
motherboard, it yielded the biggest gain — 85 percent. 

The ZD Business Disk WinMark 99 test focuses on the disk subsys- 
tem. For our upgrades, we chose a Maxtor DiamondMax 17.2GB 
drive and a similarly priced IBM Deskstar 14GXP 14.4GB drive. 
The Maxtor, a top-performing 5,400-rpm drive, kept pace with 
the 7,200-rpm IBM Deskstar, which would typically outperform a 
5.400-rpm disk. In all similarly configured tests, however, the IBM 
and Maxtor were within 3 percent of each other. But the new 
drives scored about 50 percent better than the original 5,200- rpm 



drive in the Pentium/200 system, thanks mostly to their faster 
rotational speeds, and they were just over 30 percent faster than 
the older 5,400-rpm drive in the Pentium 11/233. When we went 
from the 430HX-based Pentiuni/200 to the new 440BX-based 
motherboard, we gained Ultra DMA support, which gave the 
hard disks their biggest performance boost: 57.5 percent. 

Our new CPUmark 99 test measures the performance of the 
CPU, both LI and L2 caches, and main memory. Except for 
changing the CPU, no other upgrades affect this score. When we 
upgraded the Pentium/200 system to an AMD K6-2/400 we saw a 
boost of about 80 percent. One interesting anomaly that we found 
was the result of the system's caching limitation above 64MB of 
memory. Though the Intel 430HX chip set can cache up to 
512MB of memory, the motherboard needs to be using more 
expensive 16K-by-l 1-bit tag RAM to take advantage of this 
function. The Pentium II system did not use the more expensive 
tag RAM; thus, the performance actually went down by about 3 
percent when we upgraded from 64MB to 128MB. 

How We Tested 

We tested a Pentium/200-based system and a Pentium 11/233- 
based unit, both running Windows 98. We stripped each PC's 
start-up configuration of all processes and tasks except for Explor- 
er and Systray, defragmented the hard disk before each test, and 
let Windows 98 manage virtual memory. We used the newest 
graphics drivers posted on the graphics card vendor's Web site. 
We ran all 2-D tests at l,024-by-768 resolution, 32-bit color and 75- 
Hz refresh. We ran the 3D WinMark tests at l,024-by-768 resolu- 
tion, 16-bit color, and 85-Hz refresh, and triple-buffered if the card 
would allow. 

The Pentium/200 system was a Micron Millennia desktop with 
a Micronics motherboard and the Intel 430HX chip set. We in- 
creased memory from 32MB to 64MB and 128MB, using 60-ns 
EDO DRAM SIMMs. We upgraded the original 1.6GB Western 
Digital Caviar 21600 hard disk (spinning at 5,200 rpm) to either a 
17.2GB Maxtor DiamondMax 91728D8 (5,400 rpm) or a 14.4GB 
IBM DTTA-371440 (7,200 rpm). We also upgraded the graphics 
card from the original PCI Matrox MG A Millennium with 4MB 
WRAM to a PCI Creative Labs Graphics Blaster using the 
nVidia RIVA TNT chip set and 16MB of SDRAM. We upgraded 
the CPU using a PowerLeap PL-ProMMX chip based on a 400- 
MHz AMD K6-2. We installed the companion CPU Control 
Panel utility software for Windows and enabled the Write Allo- 
cate feature. 

The Pentium II/233-based system was a Micron Millennia 
XKU tower with an Intel motherboard and Intel's 440LX chip 
set. We upgraded memory from 64MB to 128MB, using 66-MHz 
non-ECC SDRAM DIMMs. We started with a base Maxtor 
DiamondMax 84000A6 4GB, 5,400-rpm hard disk and upgraded 
to the IBM and Maxtor hard disks listed above. Our base graphics 
card was an AGP STB Velocity 1 28 based on the nVidia RIVA 
128ZX chip set with 8MB of SGRAM; we upgraded to the AGP 
version of the aforementioned Graphics Blaster card. 

For our motherboard upgrade, we used a SuperMicro P6SBA 
motherboard with Intel's 440BX chip set, a Pentium 11/400 CPU 
and 128MB of PC 100 non-ECC SDRAM DIMMs. We started 
with the base hard disk and graphics card used in the Pentiuin/200 
and upgraded to the IBM and Maxtor disks and the AGP version 
of the Creative Labs Graphics Blaster graphics card. 

For more information on our benchmark test suites, please join 
us online at www.pcmag.com. — Analysis written by Rich Fisco 
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Why 

cnoose 
Quantex? 



The experts do 



"When we replaced our Compaq systems in 1995 with 
Quantex systems for our executive departments, we not only 
got fast, powerful, nearly maintenance-free machines, but also 
dramatically reduced our total cost of ownership. On those rare 
occasions when we have a service need, the responsiveness 
of the Quantex staff is incredible. For a busi- 
ness like ours that depends on the uninter- 
rupted flow of information to our customers, 

Quantex systems deliver everything we 
expected, and more, at an excellent value." 

James Senecal, LAN Specialist, Pacific Life Insurance, Newport Beach, CA. 





Pentium II 



THE MORE YOU KNOW, THE BEHER QUANTEX GETS. 

Quantex's excellent reputation among industry experts and experienced buyers grows stronger by the day. 
Time after time, the industry's top product reviewers have awarded our systems top honors including 
"Editors' Choice" and "Best Buy" awards. But when it comes to really knowing what we're about, it's busi- 
ness buyers — like you — who are the real experts. After researching, comparing, and buying Quantex sys- 
tems, they understand exactly what's reflected in our awards and high industry scores for satisfaction and 
quality of technical support. In short, they've experienced the satisfaction of owning a Quantex. 
Still, there are people who don't know that we're one of the world's largest direct marketers of computer 
systems. After all, it takes time for perception to catch up to reality. So, we'd like to encourage everyone 
else to get to know us. The sooner the better. 



C0(., ilL, 



^11 a.ul ia 



all the time. 



" Who says business systems have to look boring? 
You'll be the envy of the office with the 
stylishly curvaceous [Quantex] Slimline next to you." 

c net Comdex '98 Coverage 






• 








• 








INTRODUCING A SMALL AND STYLISH REVOLUTION IN BUSINESS DESKTOP DESIGN-ONLY FROM QUANTEX. 



Without sacrificing speed or performance, Quantex VX-Series Slimline PCs pack 
plenty of raw power and easy, built-in manageability into a small, elegant form 
factor. Up to 70% smaller than many standard desktops, this full-featured design is 
configured specifically for businesses and large corporations. Plus, our innovative 
QSentry Technology and advanced network management features come 
fully integrated for increased system uptime and reduced cost of ownership. 



IhTltODUCINe! 



Quantex VX-400c 



$999 



Quantex VX-400 



$1999 



Business lease: $3S^o. Ordw Co4« #pcin0373 

• Intel Celeron" Pracessor 400MHz 

• 32MB SDRAM Memotv / 128KB Secondary Cache 

• 4 3GB Ultra ATA HD / 3.5" 1 44MB Floppy Otwe 

• 15" Digital Mwtoi (138' wewaWel 

• Intel740 3D 2X AGP Graphics with BMB SDRAM 

■ Intel Pro 1 (VI 00 PCI Fast Ethernet Controllef with 
RJ-45 and WakeOn-LAN Technology 

' New 40X Max Variable Speed CD-ROM Drive 

•ESS Solo WavetaUe Audio 

' Quafitex Slimline Case (12 9'«3.3"xM,r) 

■ W-Key Keytward vyith MS Mouse 
•MS Windows 98 

• QSentry Technology iMuAng imei lAMJesi D-ent Marjge-i 



Quantex VX-400 ||,f.,l^^l 



10 2Ge ItnUH m. and ir Digital Mmoi 1158' wwatilel 



Business lease: $7Q/Mo. Ordar Code #pcin0375 

' .n;e Fentii,in a processor 400 7hi 

• 64MB SDRAM Memory / 512KB Secondary Cache 

■ 10.2GB Ultra ATA HD / 3 5" 1 44MB Floppy Drive 

• Quantex 15" LCD Flat-Panel Display 

• Intel740 3D 2X AGP Graphics wrth BMB SDRAM 

• Intel Pro lU'lOO PCI Fast Ethernet Controller with 
RJ-45 and Wake-On-LAN Technology 

• New 40X Max Variable Speed CD-ROM Dnve 

■ Creative Labs SoundBlaster PCI Audio 

• Quantex Slimline Case (12 9"x3,3"x14 2"l 

• MS Natural Keyboard Elite with MS Mouse 

• MS Windows 98 
' QSentry Technology 

llnciudmg Intel LANOut (lenl Manageil 

• Upgrade to Wimiows NT i 0, M J99 

QiiMMx IS' ICD HM-Paml 




Using up to 70\ less desk space than 
standard desktops, the Quantex VX-Senes wil 
do wondan for all buameu anvifoitfnents. 



0 



CALL TODAY 
^ AND ORDER 




8 00«34 6«6 5 7 2 

www.quantex.com/pcmag 

In Canada, call 800-793>4167 
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How would you like 



F 



or 



here? 



"If you're in the market for a well-equipped 
and ready-for-the-future desktop system, 
give the Quantex QP6/450 SB-4 a serious look 
few can match the price/performance 
ratio offered by this solid PC, 
and that's good for your business. " 

Computer Buyers Guide 
and Handbook (Feb. 99) 




QUANTEX OFFERS THE MOST ADVANCED DESKTOP SYSTEMS WITH THE FASTEST PROCESSORS ON THE MARKET 

Equipped with the most powerful Intel' processors available, our Business Desktops give you built-in advanced management 
capabilities without sacnficing speed. Whether your business is at home or spread across the globe, the enterprise manage- 
ment technology integrated into our Business Desktops will add real value while lowering your total cost of ownership. Built 
according to industry- standard initiatives such as Wired for Management, DMI 2.0, PC98 and ACPI, these systems incorpo- 
rate capabilities for improved asset management as well as remote configurations and diagnostics. Plus, our advanced QSen- 
try Technology assures unsurpassed confidence and security at all times by constantly monitoring the health of your Quantex 
PCs. Why choose between the capacity your business needs and the speed you want, when you can have them both? 



Windows 2000 Ready PCs 



Quante> s Windows 2000-Readv Business 
Desktops come installed witti Windows NT 
Workstation 4.0 to protect your teciinologv 
investnwnt by providing an optimal upgrade path 
for future tiardware advances and tfie highly 
anticipated Windows 2000 operating system 



1 BUSINESS DESKTOPS 


QP6/333 SB>1c 


$999 



QP6/400 SB-2 



$1499 



QP6/450 SB-3 



Businnt lease: S3S/Ma. Ordai Coda «i>ciii0330 Business lease: S53/Mo. Ordar CmIi tfcmom Business lease: KTWo 



$1899 

Oidttr Coda #pcni0333 



• i 3G8 Wi AIA HO ■ 3 5' 1 «M8 Foon Dtiw 

• 1 r Ojai MoMw 115 r viev«al*i 

• 64 Dit 3D AGP GiacrKS Card wtti IM RDRAM 

■ InaHVo tl'M PO fast Eitiemel CcratoHw »,Sj-«5 
ant Wake 'On-lANltclngiogy 

• Mm «IX Mai VanaM Speed CD-ROM Omt 

• Quantti ATX Mid Tower 1^ 

• tOi'Key Ktyl»»d w»i MS Mouse 
•MSW«)0«»9e 

• 3'veai tmtd Mrrany witli l-ieai On-Site Sewt* 

• 21-hi.7-(lav Tectuvcal Smport 

• 2 Unvtisal Serial Bus lUSai Pom / DM 2 0 

' QSentiy TectnUogy Ikiduing tnel lAIOesk Qient Manager) 

• Lir f MMon Oe?:, Ve3f 201X) Compliant 



QP6/400 SB- 1c 



$1149 

I Ordac Coda «pci>i0331 



• 8 4GB Ultra ATA HO / 3 r 1 44MS Fiivm Onve 

• ir Oigaal Montor Its r vcwatile) 

• Rel74(! X 2X AGP Graghcs mBMB SDRAM 

■ Wei Pro I a-! 00 PCI fast tiriemot Comiolier w,Hj-45 
antWakt-OnLAdTectmoiogv 

• 40X Man Vmatile Siieed CO-ROM Drive 

• Quameji ATX Mid Tower Case 

• lOt-Kty Kevt»ard iviti MS inleiiiMouse 

' MS Wmdms 98 . Microsoft OAce 97 SSE <2.a 

• 3-tear Intted waitairty Willi 1 -)eai OrvSne Sence* 

• 24-i>/7-i)ay Tedncal Sucoort 

• 2 Unnersai Serial Bus itJSai Pens / DU 2.0 

• QSemv Tedinoiogy (Including IngI LANDesk Ckeni Managerl 

• Came Modem Ready / >tor 2000 Comckani 

■ M Business Audio Kit la las! 175 

■ rr HVifciv! V." 3 Wa'Jrrs!'-- scfc 59? 



• 8 4G3 litra ATA HO . 3 S : 44MB fiom Oriie 

• I r Wmr A OSO b MC CromaOear CRT 

' '.'Xmairetolutan. 2Sdp 
oWBSOUM 

- - --Cootnileiw/lWS 

Drive 

• : ■ ■ 

i\ortsiaion4.0 
.97S8tv20 
•j ,t3' r.:eJ*arraiiiyw*l-»eaiOiv-SileS«Ya* 

• 24-t»j7-ilay Tednc* Siwon 

• 2 Unrveisal Serial Bus lUSBI Pons / DM 2 0 

• QScffliv Tecnnologv (Including Intel LANDesk Ckeffl Managerl 

• Cabif Vodf-1 fleaot Vear 2000 Conolian ' Wndmrt 2000 Ready 



QP6/450 SB-4 



[$2199j 



OP&IM SB-2(w Fwitium II processor 3MIMN{| S1349 OK 400 S8-3(w1>eiitiun II pocessor 400Mlb| -SKH 



i«e: S77/MO. Ot*m Me VfcmOIM 

•fteitun ll(nic«s$oi450MHi 

• 128MB PC'OO SDRAM Memory /512KB Secondaiy Cacia 

• 13GB Ultra ATA HO / 3 5' 1 44MB floppy Dim 
•He»\i' Monitor w.NEC CromaClear CRT 

IIBI'viewatilel. 1BO0i120O. 25dp 

• «m Utta-Fasl '9 Hevokitm M 2S^ 30 AGP Video W.32IC 

• Intel Pro ia'100 PQ Fast EUiemet Conirodei wHMS 
andWake-On-IANTeclinoiogy 

• A«w 40X Mai MnaUe Speed CO-ROM Dnvt 
•Quamei ATX Md Tower Case 

• 1044«y Kivlionj wnli US IneiiMause 
'USWindoiMMTM>tstation40 
'UcrosoU Office 97 S8Ev20 

• S-year Imted warranty w« 1 -year Dn-Sit> Sena* 
•24-l>/7-dsyTecfncalSi«inl 

• 2 Unveisal SerU Bus lUSBI Ptns / DMI 2 0 

• QSenlrv lechnolagy Unclutng Iniel LANOesk Oen Managtr) 

• Cat* Modem Ready J Year 2000 Compkant / WMows 2000 Rndy 
■ (/parade to Sour CD-RW Dm add 1249 

lUxcBuxco-RiacD-m 



C. 



jterial 



your desktop? 

Or to go? 



pentium'II 




"Quantex desktops have continued to exceed our expectations by 
consistently delivering the latest technology at an outstanding value. 
Their sales and and tech support people are nothing short of superb. 
It's only natural - now that we're automating our sales force, 
we've chosen Quantex notebooks. " 

Brian Adair, Operations (Manager, Dairyland USA Corp., Bronx, NY. 



The Quantex 1-1511 Notebook— complete with the awesome 
power of Intel's latest mobile Pentium" II processor 366MHz. an 
"XX-Large" 15" Active Matrix Display, powerful 128MB of SDRAM, 
massive 8GB hard drive and sharp ATI 3D AGP Video w/8MB— for 
the incredible price of just $3299. 



THE NEW INTEL MOBILE PENTIUM II PROCESSOR 366MHZ PUTS THE POWER OF A DESKTOP RIGHT IN YOUR LAP 

Introducing the Quantex 11511 notebook-powered by Intel's New Mobile Pentium II processor 366MHz. Featuring Intel's 
new and improved 256K performance enhanced on-die cache technology, it is the fastest, most powerful CPU on the road, and 
you'll find it in this powerhouse notebook. Known as the world's first "desktop to go." the Quantex l-Series gives you all the 
bells and whistles you previously had to sit at your desk to enjoy. An enormous 1 5" Active Matrix display, long-lasting 1 2-cell 
Lithium Ion battery, ATI 3D AGP graphics accelerator with a whopping 8MB, and built-in dual bays for simultaneous use of 

Big On Screen Small On Price. 

DVD- or CD-ROM and floppy drives...the works. All in a little bundle of power that follows you anywhere. Have a nice trip. Ouimex i Senes Notebooiis are now 

available with 'XX-Large" 1 5~ displays. 
Check them out starting at just $2799. 




1 l-SERIES NOTEBOOKS | 


/WIDOOUC/W/ 


Quantex 1-1400 






Quantex 1-1511 yj^^^ 



Business lease: $7(VMo. a<dw Codi «pcni0356 

■v : ■•■ ■ ,'■ ; e-,sor 266VIH.' 

• Mm JSW MonnaK* btand OivO« beta 

•UrxGAfciveMaMCsDlai 

•imwm 

>4lj8IJiia.«'AHO/S6KV9af3>jMo(l«m 

• RomiaUe Canto UX CO-flOU Onv« i 3 5' Flopw Or»e 

• Vew ATI Rage Lt Pro 3D AGP Video w/WB 

• /Vew ESS 3D WmtaUe Sxrouxl Sound and Speakers 

• Miw Long-Usting IZ-Cell Smart Ulwn Ion Battery 

• USB and Fast n nns / IniegralKt hrsonal Touchpad 

• MS Wndms 96 / Corel Office Sute 8 

• Quantei Canyng Case / Vte 20in Comgierit 

• 3-yeai hnted warany on CPU and Man Memory 

■ 1-%ar parts and later warranty on al other comoonems 

'ijni»kim6mstmia\mesom.tiiiiim 

• Until ton 46S Mri-AU HOtuSOB Ulm-AK mxUtm 



Business tease: SIIO.'Mo. Ortfar Code #pcm0361 

• Mew MoH> Pentium- H practssor 3««MHi 

' Wnr IMX Pvtoraiiiice bkaiKtd Oii«a CadM 

• IS'XGAAcM Matr.>0iSC3, 
•128M8 SDRAM 

• see Ultra-ATA HD / MK V 90 Fa>,'Modem 

• flemoratile Comto 2X OVOROM Dtiw 6 3 5' Floccy Drw 

• /Vew AH flage It Pro 3D AGP Video w(SMB 

• Mm ESS 3D WavetaM Surround Sound and Speakers 
' Hen Uxig-Listing 1 Z-Cell Smart Ijttnum Ion Battery 

■ USE and Fast n Pons / Integrated Personal Toudvad 

• MS Windows 96 / Moosoft Otfice 97 SBE v2 0 

■ Quantu Carrying Case / Year 20(10ConiDliani 

• 3-y«ar kmiied warranty on (W and Mam Memory 

• t'Vlear parts and later wananty on al otner components 

• A» Ouanei Uw-Oxiing Saw /br yis 1149 

• liigrade ID Ouanei Oetne Carrying Cise. add 199 



CALL TODAY 
AND ORDER 



Quantex 1-1411 



$2599 



Quantex 1-1510 



$2799 

Orto Code »>ciii03te 



800-346-6572 

www.quantex.com/pcmag 

In Canada, call 800 •793 '41 67 



Al»ie system Mti WW MoUe tann I pncessor 333MH1. E <GB 
HD. RemotaNe » D«I).II(M Dn«e and Mcn»« Wice 97 SBE >2.0 



Atoe system «i* WW Motl« Pert«»ii a pocessoi J33MH; 
64Me SDRAM and EGB Ulti>.AIA HO 



Cop, : J 



VALUE MULTIIV 


E O 1 A 


QP6/400 M-lc 


$1099| 



SOFTWARE: Cotel Otdce Sutle 8 • hlcmel ihe City • Compton s Intefactrve Encyclopedia • Body Works 6 0 • Amazon Trail II • MS Money 97 Ipreioaded onlyl 
• American Heritage Talking Dictionary • Dr Solomons find-Vnus ioie-loaded onlyl* Comcton's Reference Collection • MS Internet EMploier 4 0 



Business leasa: $39/Mo. Order Cods #pcmO30S 

■ Ae.vlr.'el Ce.eion F*:;ess;i JOliVhl 

■ 64MB SDR4M Memcry / 126<B Secondary Cache 

■ 6 4GB U.tia ATA HD 3 5' 1 44MB Floppy Drive 

• IS' Digital Uoniioi 113 8' vewablet 

■ TosTiiba WACT2 30 DVD KMe Acceleialoi w BMS RDRAM 

• DVOKeady I'or future upgiade id OVO-BOMI 

• 561! V90 PCI hMaUm' wiVBiw Man mi Speaketphxie 

• Ale* m Ma< Variable Speed CD-ROM Orirt 

■ SoundBlaster AudioK:i e4V Waveiable 33 Sound 

■ AJiec-Lansing ACS-90 Speakers 

■ Ouanier ATX Mid Tower Case 

• W-Ktt Keyboard oitn MS Mouse 

• MS Windows 33 Value Multimedia Solmaie Bundle 

■ 3 yeai Imiied warranty wi* l yeai On-Site Sennce" 
' Year 2000 Comiiliant 

■ UpgiaHe n ir Digiial Mma ns r nev»sWe). sdi SSS 

■ Upgnde ntlX m-IIOht Orire M 173 

aK133 M-lclwM Celefoii processor 333MHilJ1049 
QK3S0 M-lnlw Pentium II processor 350MHll $1149 



QP6/400 M-2x 



$14991 



Business lease: S53/Mo. Ontor Coda «pcm0306 

• Pentium It Processor 400MMj 

■ 64MB PClOO SDRAM Memory ; 5'2<B Secondary Cache 

• 1 0GB L'Ina AIA HD 3 5' 1 44M8 floppy Drive 

• 17' Digital Moaior w/OSD 115 6' viewablei 

• Tosriit» MPACT2 Media Acteleratcr w BMB RDRAM 

■ 56K V30 PCI laik Modem' wtee Mai arxi Speakerplione 

• 3rd'Geneialion 4 BX DVD-ROM Dme 

■ SoundBlaster AudioPCI E4V WavetaMe 3D Sound 

■ Altec-Unsmg ACS-9fl Speakers 

■ Quarten ATX Mid Tower Case 

■ 104-Key (eytoaid with MS Mnise 

■ MS Windows 98 ' Value Multifneda Solryviie Bundle 

■ 3-year 'imited warranty with 1-year On-Site Service" 

• Veai 2000 Compliant 

■ (/(ijfsm ro 17' Monitor */WC OcmClef CUT tor J7S 
e Opfiona/ /nfema/ Ztp Dme wfone urtri^. adtliJS 

• OpimI Mec lansm? iCS !St Sabwixler. sU HS 

mim mxl^irwam ll pmxtsoi 350MHII .S1349 



QP6/400 M-3x 



$1599' 



Business lease: S567Mo. Ordar Coda «iManOao7 

• Pentium II Proiessor 400MHi 

i 64M3 PClOO SDRAM Memory , 512KB Secondary Cache 
' 13Gfl Ultia ATA HD ' 3 5" ! 44MS Floppy Drive 

■ 17' Digital Monitor w-OSD 115 8' neivablel 

■ Toshba MPACT2 3DWD Media Acceieralor w/BMB RDRAM 

• Internal IQOMB Zip Dnve with ore cartridge 

i 56K V90 PCI Fa« Modem' w Vknce Mail and Speaterpl-oie 

• 3id-Gfneraiion 4 ax OVD-ROM Drive 

■ SoundB-aster AudioPCI MV Wavetable 3D Soum 

■ Altec-Lansing ACS-M Speakers 

■ Quantei ATX Mid Tower Case 

■ 104'Key Keyboard with MS Mouse 

■ MS Windows 98 

■ Value Multimedia Software Bundle 

■ 3 year limited warranty wiiti 1 -year On-Site Service" 
' Year 2000 Compliant 

• Usgrarfe to I/' Momoi itlNlC CmaCkii CUT fer J79 
mix M-3x(wfPanliuni It pnxasKir SSOMIbl $1M9 



QP6/450 Best Buy 



$1999' 



Business lease: $7(VMo. Ordof Coda #|win030l 

• Pent.um ii Processor 450MHi 

• 12BMB PClOO SDRAM Mertlory 512K6 Secondary Cache 

• 13GB Ultra ATA HD ■ 3 5' 1 44MB Floppy Drive 

' 19' Monitor w-OSO 1181" newablel, 1600«120C, 26dp 

■ Intei740 3D 2X AGP Graphics with 8MB SDRAM 

• 5«K V90 PCI Fan'Modem' wAToce Mai and Speatarplwie 

• 3rd-Generation 4 8X DVD-ROM Drive 

■ SoundBlaster AudoPCI E4V Wavetable 3D Sound 

■ Aliec-lansmg ACS-90 Speakers 
B Quante* ATX Mid Toyyer Case 

■ '04-<ey Keyboard with MS Mouse 

■ US Windows 38 / Value Multimedia Software Bundle 
a 3-year limited warranty with 1-yeat On-Sile Service" 

• Vear 2000 Compliant 

a Ophonal Jnremal Zip Dm w/tww carmdje, aitt J7S 
a Add Sony CD-flW Dim hi just S233 

mcDmcamxcD-mi 

mim Best Biylw/hmiim M pncissor «WMHi) S17M 



POWER MULTIMEDIA 


QP6/350 SM-lx 


$1399 



SOFTWARE: MS Office 97 Small Business Ed'tiDn v2 0 • MS Money '97 (pie-loaded only! • Office Mate • Day Planner Pfo • Powec Business Rsns • Form Designer Pro 
• ^'tJiei; Managef Pto ' Labels Unlimiied • Conpion's Reference CoHection • Df Solomons Fmd-Vifus (pre-loaded onfy) • MS Imemei Explorer 4 0 



QP6/400 SM-2X 



$1799 



Business leese: $497Mn. Ordar Coda «p(»n0320 

aPe-lion II P-ot5SS5i ioCl.lHi 

a 64MB PClOO SO^AM Memory 512Kfl Secondary Cache 

a 8 4GB u'liia ATA HD ■ 3 5' 1 44WB Floppy Dnve 

a 17' Digital Monor w-OSO 1158' vewablei 

a Intel740 3D 2X AGP Graphics with 8MB SDRAM 

a 56K V 90 PO FaiModem' w Voice Mai and S|ieake>ihor« 

' Afew 40X Mai Vanable Speed CD-ROM Don 

a SoundBlaster AudioFH:i BiV Wavetable 3D Smd 

a Altec lansing ACS-90 Speakers 

a Quanie> ATX Mid Toyvet Case 

a MS Natural Keyboard Elite with MS ImelliMouse 

a MS Vli'indows 98 

a Power Mu^'timedia So'twaie Bi^e 

a Mciosofl 0"ice 97 SBE v2 0 

a 3-year l-mited warranty with '-yeBr On- Site Service" 

' Year 2000 Compl-art 

mnvxle 10 W2GB Um-ATA Htm 0<tt. add its 
■ lisrade 10 W-Gen 1 8X OVD-HOM Oiive. tdd J79 
a Upgiane lo A/tec Lmins ACS-)5 ! PoweiCutx 

Speakers with Subwwfer add 549 
a Qpimil immllif Ome *lm camaje. add S7S 



Business tease: S63/Mo. Ortfar Cada #|Km0321 

aPert.u'i ■ Mi; 

• IJ8M3 r: • I--'.",'- - . - 1."'-, miary Cache 

• 13Gfl Ufj Ali riU Jb ■ -JiVB-lGpc. Clue 
a 17' Digital Monitor w OSO |I5 6' viewablel 

• IVe* 3Dlk 128-bit Vwlnc Bs-^-fl? 3:! AGP Vi*; w WB 
Based on awaro 

a56KV9CPCl'a. 
' 3rd-GeneratiDr ^ c - 

a SoundBlaster AudioPCi 64V Vyavetalxe 3D Sound 

a Allec-tansing ACS-90 Speakers 

a Ouaniek ATX Mid *ower Case 

a MS Natural Keybcard Elite witi MS InidliUwie 

a MS Windows 98 ; Power Mulliimtia Software Bundle 

a Microsett Office 97 SBE v2-tl 

a 3-vear l.mited warrant/ with 1-yeai On-Siie Service" 

' Year 2D00 Compliant 

■ L/og/ade ro A;rec la/isinjACS-^S 1 ftJwerCufte 

Speakers wirn Sudwt»fer. adcf J49 
a Opriona/ /nrema/ Z19 Dfnt w/dne uitmlge. aoti 579 



QP6/400 SM-Sx 



$1999 



Business lease: S7(VMo. Ordar Coda #|icia0322 

aPeriii,-^ I i'.,-,---™ :"i,l-.; 
■ 128MB PCri sLi-.'-M - r,- b12Kfl Secondary Cache 
a 13GB L'lira A'A rC 3 b : -;-iM8 Floppy Drme 
' tew 19' Monitor wNEC CromaClear CUT 
nei'viewaWei, 1600<1200, 25dp 

• Vew3Dfk 12B-ba Voodoo Baiisiiee 3D AGP Video W/16MB 
Based on awaid-Winnng Vooddo2 3D Technology 

a 56K V90 PO Fan/Modem' w,Vo«e Mai and SpeakBtdone 

• 3rd-Gereration 4 8X OVO-ROM Drive 

a SoundBlaster AudioPCI 64V Wavetable 3D Sound 

a Altec -Lansji^ ACS-45 1 PowerCube Speakers w/subwoofet 

a Qjantei ATX Mid Toyyei Case 

a MS tauial Keyboard Elite with MS InieHiMouse 

a MS Windows 98 ' Power Muliinyedia Software Bundle 

a Micioscft Office 97 SBE v2 0 

a 3-»eat Imned ymnantir wttli 1-yeai On-Srte Serves" 

' Y^ar WO Comploil 

a Optional Internal Onva »fm carrndge. add 179 
a Upgrade from 1X8 HBlol? 2SB HO. sHi {99 



QP6/450 SM-4X 



$2399 



0P&3S0 SM-blwftntinii II procetsa 3S0Mlbl $tM9 mim S»M>(w/l>M(iani II (ncaisoc 4S0Mlta|...S2l9t 



Business lease: $S4/Mo. Ordar Coda «pcin0323 

ePe-iium II ii3-:esso: 4bOMH; 

• 128MB PClOO SOBAM Memo'r ' 512KB Secondary Cadie 

• Afew 1 7 2Gfl Ultra AIA HD 3 5' I 44MB Floppy Drive 
• ««!» 19' Monitor wHEC DomaClear CRT 

llSI'viewablel. 16D0>120O. 25dp 

• Vew 3Df> 128-bit VoiMoo Banshee 3D AGP Video */I6MB 
Based on award-Wmnmg VdoOoo2 30 Technology 

• Internal IflOMB Zip Drive wiih one carindge 

a 56K V 90 ftl fatWodem' w Vote Ma4 and Speakeiphone 

• 3rd-Generaiion 4 8X DVD-ROM Drive 

a SourrdBlasiet AjduPCI 64V Wavetable 3D Sound 
a Aliec-Larsmg ADA-3D5 Oalby Pro Logic Surround 

Sound Speakers with subwoofer 
a Ouaniei ATX Mid Tower Case 
a MS Natural Keyboard Elite with MS ImeHiMouse 
a MS 'Windows 98 ' Power Multimedia Software Bundle 
a Microsoft Office 97 SBE y2 0 
a 3-yea-' limited warranty with i-year Qn-Site Service" 

• Year 2000 Compliant 

a Am Son^ CD-IW Dnve tw ;usr 5^99 

i»x com co-urn CD-mi 



SUPER MULTIIM 


E D 1 A 


QP6/450 M-4x SE 


$2199 



<•: S77/M0. OfdH Coda tfoiam 

a Pe'tiu- II Piocessor 45CMH1 

• 12SM3 PCiaC SDRAM Memory 512K3 Secondary Cache 

• Me* 1 7 2GB Ultra ATA HD 3 5" 1 44M8 Floppy Dnve 

• 19" Monitor w;OSD (13 r yiewablel, 1600>t2CO, 26dp 
a Iniel740 3D 2X AGP Graphics with SMB SDRAM 

• Internal tOOMB Zip Dine with one carindge 

a 56K V90 PO Fai'Wodem' w-Voice Mail and Speakerphooe 

• 3rd-Generation 4 BX DVD-ROM Drive 

a SoundBiastet AudioPCI 64V A'avetabie 30 Sound 

a Aliec-lansing ACS-90 Speakers 

a Quante> ATX Mid Towe' Case 

a lC4-Key Keyboard wiii MS Mouse 

a MS WirdDws 98 

a Value Mulrir-wla Software Bundle 

a 3-yeai ii-nited warranty with l-yea* On-Siie Seryice" 

• Year 2000 Compliant 

a Opimai Allec lansmj JCS-^S ) Suttmlei. add US 
a Add Son/ CD- W/ flrrye tor /jsr JZS9 

I24X coisx CD-Ri2)i co-mn 

mm lkMiiSE|w1>0Miuni II pronssot WOMNil $1N9 



QP6/450 SM-4X SE 



$2799 



Basinen leata: $9l/Mo. Ofdai Coda *|Kia0324 

aPertjn I. P-Dcesso' ibCMH: 

a :29M3 PClOO SDRAM Memory ■ 5'2<B Seconder, Cacne 

• *w 20GB I7200rcml Lltta ATA HD / 3 6' 1 44M8 Floppy Ot^e 

• 21' Monitor w-OSD (20 C newablel 1600.1230 

• iVe* 3t)f< l2B-bit Voodoo Banshee 3D AGP Video wT6MB 
Based on awarO-Wmning VoooooZ 3D Technology 

» Internal 100M8 Zip Drive with ofle cartridge 

a 5«K V 90 PCI ru.*Men<- wiVixe Mai ani Sceaker[«ione 

' 3rd-Genera',ior- 4 BX DVD-ROM Dnve 

a SourdBlasiei AudioPCI 64V Wavetable 3D Sound 

a Altec-Lansing ADA-305 Dolby Pto Logic Surround 

Sounj Speakers with subwoofer 
a Quantek ATX M-iJ Tower Case 
a MS Natural Keyboard Elite with MS InielliMouse 
a MS VKii-dows 98 / Power Multimedia Software Bundle 
a Microsoft Office 97 SBE v2 0 
a 3-year limited wanarty wit" i-year On-Site Service" 

• Year 2000 Compliant 

a Add Sony C0-1W Otiie (or /uil S293 

i2)xcoitxcD-mco-imi 



ULTIMATE GAMING PCS 


QP6/400 GX-lc 


$1499 



•a: $53/Mo. Otday Coda *peiiill340 

a tie/,' l-lei Ce e-tr Processor 40CMH! 

a 96MB SDRAM Ue-nor, - 128KB Secondary Cacne 

a I3GB l;itra ATA HO / 3 5" 1 44MB Floppy Dnve 

a 1 r Digital Monitor w-'OSO 1 1 5 8' viewablel 

a Irlel74 0 2 0 3D 2X AGP G-aphus with 8MB SDRAM 

a56K V90PCI fan Vadem' wVoice Mail and Speakerphone 

• tew 40X Mai Variable Speed CD-ROM Dnve 

• Aureal ■A30' 3D Positional PCI Sound 

• 3D'< Voodoo2 based 3D Gare Acceferator w/12MB 
a MS SioeWinder F^ecisor Pro Joystick 

a Aitec-Lansing ACS-45 1 PowerCutie Speakers w/subwoafer 

a Quantek ATX Mis Tower Case 

a 104-Key Keyboard with MS Mouse 

a MS Windows 98 Value Multimedia Software Bundle 

• Acfrvrjfdn Game TiHes Batiie;ore. Heavy Gear 
Interstate 76 w/Nnro Pack 

a 3-year limited warranty with 1-yeai On-Site Service" 

• Year 2000 Compliant 

a Upgrade (0 1 7' Von» mlKlC CiomiCIeK CRI hi J 79 



QP6/450 GX-2 



$2399 



Business leasa: U4/Mo. Ovdw Coda OpcnOiaz 

a Pentium il P-::9;so- ilDOVHt 

• ;28VB PCrOS SDRAM Memory 5'2<B Secondary Cache 
a 13G8 Ultra ATA HO 3 5" 1 44MB Floppy Drive 

• 19" Monitor wOSD 118 '' viewabiel 1600.1200, 26dp 
a Iniei740 2D-'30 2X AGP Graphics with 8M6 SDRAM 

• Iniernal lOOMfl Zip Onye with -one cartridge 

a 56K V90 PO Fan-Modem' w-Voce Mail and Sfeakerphone 
a 3rd-Generalion 4 BX DVO-ROM Dnve 

• Aureal 'ASO' 3D Positional PCI Sound 

• New Dual 30fi V:cooo2 SLI 3D Game Accelerators W;'24MB 
(2X more powerful than single Vaadoo2 acceieraioi) 

a MS SideWinder Precision Pro Joystick 

a Altec-Lansing ADA-3C5 Dolby Pto logic Surround 

Sound Speakers 5 Subwoofer 
a Quantek ATX Mid Tower Case 
a 104-Kev Keylicard with MS Mouse 
a MS Windows 98 Value Multimedia Software Bundle 
'Acfrvision Game T/ffes Battletore, Heavy Gear 

Interstate 76 w;Wlio Pack 

• Year 2000 Compliani 



tium-n 



e IWK.manlrx Micftls\'«rr!^. Inc Ml Ri)iliN Ri-xnwl, -tim J'urti stnii Smu-rv-t M m'>, \i\r^ H.,iii% \I f ,s aid IJ 
:t :n lil) ^1 .1 111 ll p ri) Buyer's rights in their eniirrh are contained in Quantex Mtcrosy^leai's Umil- 
ed Varranh. a free cop) of «hich ma> be ubtained b\ «riting Quanlc\ at Quanlcx Mlcrosyslcns. Inc. 
■»008 Pierce St.. .Somerset. \) 088"3 or caJlin]t l-806-5-*6-6S"2. All dt-vkiii|T ■.■ Mdii siiltr. Lin- Mihuvi to ^uaiiti-x i 
llia\' ;.L.t: a,i[t.i:iI;. .iiiij itnii-- jikI c'liuiitf hi* "f s-Lit Hit liifcr .fjr iiiiiitt.ti warrJiil} iiiduilw tirvl 'itor. parts oild 

lalxir Sec'iinl and itiinl *tar^, parts iiftl\ \iamiil\ "Sodn-sile wniCf t% jviiilahk" mjivtdi: (iJ Uie comiiK-maJ I SA On-Mle 
*rMCt IS prfftidttl al the sole discrrtion U yuaiitex A diagnoiiK: tleteniiiiijiion for <m-iiie sersict: tnusi he made b> a *ju3n- 
h-\ whuK'ian oh mU" wf^)« is pnmdi-d hi aii ir>di.'petidi'rii iliird |tam pnnnJfr Fnr drUiU nn <iiir warranl\ iw iiimiey-back 
Hiiaroiiiw call or wnu- 1» other [irnf^uTals such asprinleni. inWicks, vie . arpcinnwl h\ manulactiinrrS warrant) Si(ti*anf 
u\\<rs art suhin:! ui ch:u)^ aixl cuiiKii he whtUlulnl All pfKts oimJ crtnligunUinib are siihreci In chaii^ vtithtiui imtice or <ihll>>' 
Mm Jitd lit tvA include sliipptiiK ^airt lax All nrlunitid tlniis rnuM haw a aHispiaKia\ RMA iiuinher issui-d \n <Juaiite\ and 
\- in iint;m;il [lackanInK y)-da\ cmdilionai nmne) hack policv dl■^ mil include ri'ium fn-iiitht or original iiiij^iinft'hai>dlins 
liiarvr- Maxinmiii iranMUKSHifi ^^t up lo >hKhp> wtien diwnloadm); .mti hWips uitien iip!i«diiiR data VluaJ s^xrib 
:iiay \an litpendmn i*n line crindiiioiis and cuntut fCf. rEstrKtions ttake-ffti LVS !*■ cuntntly imjI Mjpi»onKl ihrouuli nuiu-p. 
(^iiaiilfV IS nol ft^KJiisihle ft< emir, m n|Ki^ai)|n or plifilii^rajih^ Inlel. I'wiliunr ai)d the hihl Inside Ioro art regi^lfred irade- 
niarfct arid M\L\ ml Olrnm aiv trademarks ut Intel .\ll other ajiupaii) iradonarks m indenanifs U i-ach a->pircmv a«iipaii\ 




CALL TODAY 
AND ORDER 



800'346'6572 

www.quantex.com/pcmag 

In Canada, call 8Q0>793*4167 
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Upgrade Guide 



TEST RESULTS: PENTIUM/200 SYSTEM AND UPGRADES 



Base tyttMn: Pentium/200, 32MB of EDO ORAM. 51 2K L2 cache. 1.8GB Western Digital EIDE 
hard disk. Matrox Millennium graphics card with 4MB WRAM. 

Upgrada parts: Mor/iertoari^SuperMicro P6SBA with Pentium 11/400. 51 2K 12 cache ($500). 
and 128MB of SDRAM (100-MHz DIMM) ($180): CW-Powerteap AMD K6-2/400 ($250): 

ZD BUSINESS WINSTONE 99 



fl4/W-32MB of EDO SIMM ($40 each): disk—V.m 5,400-rpm Maxtor Ultra ATA ($350) or 
14 4GB 7.200-rpm IBM Ultra ATA |$390). grap/r/cs— Creative Labs TNT PCI with 16MB of 
SDRAM ($150). For upgrades, we used EDO RAM unless othenwise indicated The figure 
in parentheses is the total RAM after the upgrade. 



BETTER 
A 



Bl jj P 

BASE $16C 



BASE 
SYSHM ^ 



B] Pl 

S350 Sj90 $150 S700 S2S0 





JI 030 



// 



Base syslem with; 

/ 



Upgraded CPU wHh: 

4° 



//#/ /## // 



Upgraded motherboard. 128MB ol SDRAM with; 

/ # 



ZD 3D WINMARK 99 

BtTTtll 
^ 400 

300 
200 
100 
0 



N/A 



BASE 
SYSTEM 



SISO 



$700 



m 



$250 



$830 



N/A 



sen 



$830 



$1,220 



ZD BUSINESS GRAPHICS WINMARK 99 

BETTED 
I 120 



80 



/ 




Upgn 
laMI 



iraded modMibeafri, 
Sol SDRAM wMk 



BASE 
SYSTEM 



$150 



$700 



S2S0 



$830 



$680 



S830 



SI 220 



N/A — No( applicable The umi s graphics card coutd not comptote thts test. 

ZD BUSINESS DISK WINMARK 99 

BETTEB 

* 3.000 



Upgraded motherboard. 
I»MB ol SDRAM witb: 



2.000 

















J 




1^ 





$350 



$390 



$700 



Q50 



S830 



$1 030 



$1070 



$1 220 



ZDCPUMARK99 

BETTER 

30 

20 

to 

0 



/ # 



Upgiadad imdMibMid. 12SMB •< SO RAM wMi: 







































11 






2S.1 










BASE 


$160 


$250 


$680 



this amounted to a 0.33-percent-per-dollar 
gain with CPUmark. And with Winstone, 
where performance differences are most 
noticeable to users, it was just 0.12 percent 
per dollar. But this upgrade is enough to 
bring you to the performance level of one 
of our new PCs all by itself. You'll notice 
the improvements most on applications 
that are processor-intensive, including 
CAD, 3-D gaming, speech recognition, and 
image processing. The K6-2 also supports 
3DNow! technology; for a list of 3DNow!- 
enabled applications, go to www.amd.com/ 
products/cpg/k623d/optimized.html. 
Adding memory to the PowerLeap- 



equipped system to bring it up to 64MB 
boosted the gains to 78 percent on 
CPUmark 99, yielding 0.27 percent per 
dollar. Next, we added in the IBM hard 
disk upgrade and the Creative Labs TNT 
adapter — a total cost of $825. The final 
tally for the improvements was significant, 
yielding performance that was nearly 50 
percent better than that of our best-per- 
forming new system, the $899 IBM Aptiva 
E2U. You're getting a return of 0.06 per- 
cent per dollar for Business Winstone with 
the upgrade. The new IBM yields far less, 
though, at 0.02 percent per dollar. As with 
the Gateway PC, however, you miss out on 



some new technology, such as AGP graph- 
ics, the new warranty, and a faster modem. 

MOTHER'S DAY 

Having gone this far, it was time to see 
what a full motherboard upgrade could 
offer. Upgrading the motherboard rather 
than just the CPU lets you take advantage 
of new technologies, such as AGP and the 
100-MHz bus architecture. On the down- 
side, motherboard upgrades are complex, 
requiring at least 1 hour to complete, and 
even longer to troubleshoot. 

But the performance gains are dramat- 
ic. Using a SuperMicro P6SBA mother- 
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TEST RESULTS: PENTIUM 11/233 AND UPGRADES 



Basa syatam: Pentium 11/233. 64MB of SORAM. 512K L2 
cache. 4GB Maxtor EIDE hard disk. STB Velocity 128 
graphics card with 8MB of SGRAM. 

Upgrada paitt: RAM-UM6 of SORAM I66-MH2 DIMM) 
($80): jrapto— Creative Labs TNT PCI with 16MB of 
SDRAM |$150l: disk— V 2GB 5.400-rpm Maxtor Ultra ATA 
($350) or 14 4GB 7.200-rpm IBM Ultra ATA ($390) 
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board, we installed a Pentium 11/400 CPU 
and 128MB of 100-MHz SDRAM for a 
total cost of $680. Using the same hard 
disk and graphics card from the original 
Pentium/200 system, the Business Win- 
stone score still more than doubled and 
was well over that of the new IBM Aptiva 
iPC, for $200 less. On a percent-per-doUar 
basis, you get a 0.20 return on Winstone. 
If you are technically adept and can spare 
the time, you will soc marked impn)\c- 
ments with a niDihcrboard upgradi. 




Finally, we added in the IBM hard disk 
and an AGP Creative Labs graphics card 
for a total upgrade cost of $1,215. The 
Winstone score was nearly three times 
that of the original system and we now had 
a fast 3-D graphics card and 12GB more 



space. The Winstone boost yields a 0.15- 
percent-per-dollar return on the upgrade. 
By this point, however, you've spent at 
least 2.5 hours performing the upgrades, 
and you still have more hours ahead of 
you troubleshooting the new parts. So 
you're probably better off investing in an 
equivalently priced new system. 

PENTIUM II UPGRADES 

We then took our base Pentium 11/233 sys- 
tem and ran through a smaller set of simi- 
lar upgrades. The unit started with 64MB 
of RAM, a 4GB Maxtor DiamondMax 

A good 3-D graphics 
card is a quick and 
inexpensive way to 
boost performance 
signiflcantly. 

hard disk, and an STB Velocity 128 AGP 
graphics card with 8MB of SGRAM. We 
increased RAM to 128MB (at a cost of 
$80); we also tested the same IBM and 
Maxtor hard disks and the Creative Labs 
TNT graphics card in an AGP version. 



Almost none of the changes here made 
a significant gain in terms of percent 
improvement per dollar, except for the 
graphics card. When we used the base con- 
figuration and changed the card, the Busi- 
ness Graphics WinMark score improved 
to 0.38 percent per dollar, and the 3D 
WinMark score rocketed up by 1.13 per- 
cent per dollar — the largest gain posted on 
any test in the entire project. But if you 
don't run applications that rely on 3-D 
acceleration or perform heavy 2-D image 
editing tasks, this gain is not important. 

The hard disk upgrades yielded just 
over 30 percent better performance over 
the base unit. You're getting 10GB to 
13GB more storage. 

The only other upgrade worth men- 
tioning is the upgrade from 64 to 128MB 
of memory, which paid off at 0.07 percent 
per dollar for the Winstone score. Anoth- 
er benefit: far less disk swapping. Adding 
all the upgrades, for a total cost of $620, 
actually turned out to have a lower return: 
0.02 percent per dollar for the Winstone 
test (a 14 percent performance boost). 
Stick with targeted upgrades to fix a prob- 
lem, or spend at least $ 1 .900 on a new 400- 
MHz Pentium II system. The reviews that 
follow will help you pick the products that 
fit your needs and budget. 
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is your complete 
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CPUs AND MOTHERBOARDS 



As our testing proved, in- 
stalling a new CPU is 
relatively easy and can 
significantly improve 
the performance of an 
older PC. But to take 
advantage of the latest PC architecture 
advancements, such as AGP graphics 
and the 100-MHz system bus, you'll 
need to replace your entire mother- 
board with one based on the Intel 
440BX chip set. Be warned: This can be 
somewhat time-consuming and makes 
sense only if you've already replaced a 
number of internal components (hard 
disk drive, graphics card, sound card, 
DVD drive) and don't want to walk 
away from that investment. 

PROCESSOR UPQRADES 

At the moment, there's no way to upgrade 
an older Pentium machine to an Intel Pen- 
tium II or Celeron chip without first 
upgrading the motherboard. This restricts 
available processor upgrades to lower-end 
CPUs, such as the AMD K6-2, IDT 
WinChip, or standard Pentium. And of 
these, only the K6-2 even approaches the 
performance levels of today's high-end 
machines. 

Priced from $200 to $350, K6-2 upgrade 
chips are on sale from such companies as 
Evergreen Technologies, Kingston Tech- 
nologies, and PowerLeap Products. These 
products can potentially bring an existing 
Pentium system to the level of a 233- or 
266-MHz Pentium II, while providing 
access to AMD's new 3DNow! graphics 
technology. All three companies offer 
upgrade chips at a range of clock speeds, 
but in a market where even a 266-MHz 
Pentium II is considered slow, we recom- 
mend you look at 333-MHz or faster chips. 

We tested the PowerLeap PL-ProMMX 
400 ($249.95 list), which is built around the 
400-MHz version of the K6-2. (Another 
K6-2 upgrade processor — the 333-MHz, 
$249 Evergreen Spectra333 — was not 
available in time for testing.) Accompa- 
nied by a brief but effective user guide, 
the PL-ProMMX 400 can be installed and 
booted in under 10 minutes. 

After powering down, unplugging, and 



opening our test system, we lifted the ZIP 
(zero insertion force) lever on the moth- 
erboard and removed its CPU. Our test- 
bed was a Pentium/200 equipped with 
512K of secondary cache, 32MB of RAM, 
a modest 1.6GB hard disk, and a Matrox 
Millennium graphics card. Being careful 
to slide pin 1 of the PL-ProMMX 400 into 
pin 1 of the system's ZIP socket, we eased 
the upgrade chip into place and pushed 
the ZIP lever back down. We merely had 
to plug the system in and flip its power 
switch to reenter Windows. We then 
installed the bundled software utility to 
optimize performance. 

The chip worked well without any 
accompanying hardware, software, or 
BIOS changes. Performance increases 
were healthy but not spectacular. With 
the new chip installed, our PC's Win- 
stone score improved by over 20 percent. 



from 8.0 to 9.7. We then added a second 
32MB memory module (priced at under 
$20) and saw the Winstone score leap to 
12.7, an almost 60 percent improvement 
from the original score. (Today's sub- 
$1,000 Pentium 11/300 machines score in 
the midteens.) 

Unfortunately, the PL-ProMMX 400 
can't be used with just any aging PC: Like 
the Evergreen Spectra and the Kingston 
TurboChip, it is compatible with most 
Pentium machines running at 75 MHz or 
higher — not all of them. You'll need to 
check with the upgrade vendor to see 
whether the CPU can be used with your 
system. (PowerLeap Products, Bellevue, 
WA; 877-278-5327; www.powerleap.com.) 

All of this may be moot this spring if 
the upcoming Evergreen EclipsePCI lives 
up to its billing. A Celeron-based upgrade 
chip that sits on a PCI card, the Eclipse- 



How to Install a Motherboard 



BEFORE YOU 

START 



GROUND 



Lightty touch your 
PC's metal chassis 
to discharge any 
current from your 
body. Then unplug 
YOURSEU power cable. 



MttiiiHri 

NEED 



Phillips-head nose 
screwdriver pliers 



Needle- Antistatic 



wrist 
strap 
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TGENTLY DISCONNECT the main 
power cable, all IDE ribbon cables, the 
floppy disk drive's cable, any add-In 
cards, all peripherals, and the leads to 
all buttons, indicators, and speakers. 
You may also have to remove the PCs 
front panel or a fan or drive bay if if s 
obstructing the motherboard. 





2 



A REMOVE YOUR EXISTING 
MOTHERBOARD. Undo the few i 
that hold it down, and lift it from your 
PCs chassis. This may require some 
force; make sure you apply pressure 
evenly across the board. Be careful not 
to cut yoursoH on the sharp pins pro- 
truding from the underside of the board. 
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PCI plugs neatly into the bus slots of any 
existing system with an available PCI slot. 
The card itself houses the CPU, half of the 
CPU's chip set. L2 cache, system memory, 
and possibly some additional hardware. 
Priced from $300 to $400, the first ver- 
sions will use either a new, socketed incar- 
nation of the 333-MHz Celeron or a cur- 
rent K6-2 chip. This is certainly an 
ingenious invention, but how well it will 
perform is anyone's guess. (Evergreen 
Technologies, Corvallis, OR; 888-607- 
7333; www.evertech.com.) 

MOTHERBOARD UP6RADES 

Until the Eclipse PCI arrives and perhaps 
even afterward, the best way to upgrade 
an existing 486, Pentium, or slower Pen- 
tium II will be to replace the motherboard. 
Unfortunately, that is no simple task. In 
fact, it's major surgery that PC neophytes 
and the faint of heart should absolutely 
avoid. Physically adding the new board 
may not be difficult (it took us about half 
an hour), but configuring the board to run 




your OS properly requires hours of work. 

It also requires the purchase of several 
additional hardware devices. At the very 
least, you'll need a new high-end Pentium 
II processor (note that the price of the 
motherboard generally does not include 
the processor) and a new 100-MHz mem- 
ory module. And you should also opt for 
a new hard disk and graphics card; old 
ones can severely hamper performance. 
But if you've already upgraded these 
other components, upgrading the mother- 
board may well be a reasonable next step. 

If you choose to take the plunge, your 
first step is to determine the design of 
your existing motherboard. Most later 
Pentium models use ATX designs, but 
many 486 and early Pentium systems use 
the older Baby AT standard. 

Next, discern whether your system 
uses an integrated audio chip or an audio 
peripheral card. If audio is integrated and 
you'd rather not purchase a new sound 
card, pick a new motherboard that inte- 
grates audio (typically an extra $20). 



■^CAREFULLY RECONNECT ALL 
CABLES AND PERIPHERALS. Using 
your motherboard's manual, connect all 
cables, leads, and peripherals. Make 
sure the light-red strip that runs along 
the edge of the ribbon cable for your 
IDE or floppy disk drive connection 
matches up with "pin 1" of the IDE or 
floppy disk drive slot being used. 




3 



▼ INSTALL YOUR NEW 
MOTHERBOARD. Genllyfasten it to your 
PC's chassis with only one or two screws. 
Forcefully tightening multiple screws can 
damage the board's internal circuitry. 




5 



▲TURN THE MACHINE ON AND BE 

PATIENT Getting the new board to run 
your operating system may require 
many hours of work. Have your 
operating-system CD handy, and be 
prepared to load drivers, change 
settings, and reboot many times. 



UPGRADE TIPS 



CPUs 

To save money, consider a memory 
upgrade first. Buy a faster processor 
only If adding new RAM won't satislV 
your performance needs. 

jj^^ Consider buying a new PC, or even a 
new mottiert)oard (If you're brave). 
After all, at the moment tliere's no way 
to add a Pentium II or Celeron proces- 
sor to a 486- or Pentium-based 
motherboard. 

i^f^ Consider waiting until tills spring, when 
Evergreen Technologies will start 
selling a Celeron upgrade processor 
that sits on a PCI card and neatly 
attaches to your existing mother- 
board. We've yet to test this product, 
but It may prove a worthwhile and easy 
upgrade to the P6 platform. 

If your heart Is set on an upgrade 
now, use an AMD K6-2 part from 
either Kingston or PowerLeap. These 
are the only chips that can perform 
anywhere near the levels of today's 
new systems. 

(j^^ Beware of other performance bottle- 
necks, such as your hard disk or 
graphics card. These may be as ready 
for an upgrade as your CPU. 



Whether you opt for a Baby AT or an 
ATX board, and whether you choose a 
board that comes with or without audio, it 
must in any case use Intel's 440BX chip 
set. Like past Pentium II chip sets, the 
440BX supports AGP; but the 440BX is 
the first to use Intel's new 100-MHz bus, 
thus alleviating one of the market's 
longest-standing bottlenecks. Without the 
440BX and the fast bus, you won't be able 
to run Intel's futtire chips, let alone today's 
350-, 400-, and 450-MHz Pentium lis. 

To upgrade our ATX-based test-bed, 
we chose four boxed 440BX mother- 
boards from well-known manufacturers. 
You may be able to find them at retail 
outlets, but most are sold primarily to 
resellers and distributors. 

Using a screwdriver, strong hands, and 
the documentation that came with the 
boards, we installed each motherboard 
(for details see "How to Install a Mother- 
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www.pcmag.cQni/hQtlinlB 

The online component 
of PC Magazine is the 
first place to look for a 
real-time guide to core- 
component upgrades. If 
you 're interested in learn- 
ing more about mother- 
boards, CPUs, and hard 
disks, surf these other use- 
ful Web sites. 

>MicroDesign Resources 

www.mrirnnlinfi.nnm 
A great site for technical 
information on new proces- 
sors from AMD, Intel, and 
others, with articles from 
Mkiroprocessor Report 
MIcroDesIgn resources Is a 
subsidiary of Ziff-Davis (the 
publisher of PC Magazine). 



>PG Medianic 

http://pr.mp.ch.palr.Rom 
A helpful resource for do-tt- 
yourselfers, PC Mechanic 
discusses how PCs work and 
the roles of various compo- 
nents. It Includes step-by- 
step upgrade guides and 
sections on CPUs, mother- 
boards, hard dislcs, graphics 
cards, and monitors. 

>liitel Developars' Site 

http://dflveloper.lntRl.com 
Sponsored by Intel, this site 
has extensive technical Infor- 
mation on new and existing 
Intel products, including 
processors, motherboards, 
memory, and peripherals. 

Hitel Secrets 

www.x86.or g 



board"). We encountered no major faults 
and only a few minor glitches. Then, after 
installing a 400-MHz Pentium II. 128MB 
of memory, a 14GB hard disk, and a Cre- 
ative Labs AGP graphics card, we tested 
each product and saw very similar results. 
All performed as well as many new 400- 
MHz machines, and all scores fell into a 
very narrow range. 

The best product in general was the 
Tyan S1846SAyA. typically priced from $100 
to $120 without audio. This 8- by 12-inch 
board offers a healthy complement of I/O 
slots, including three DIMM, two PCI, 
one ISA, one shared, and one AGP. It 
also supports Wake on LAN, Ultra- 
DMA/33, and industry-standard health 
monitoring. In case you wish to use the 
latter, Tyan provides an optional $10 copy 



UPGRADE TIPS 



Motherboards 

(t^f- Not comfortable Installing PC hard- 
ware? Then don't bother. Upgrading a 
motherboard requires a fair amount of 
expertise and often hours of work. If 
you're Inexperienced or faint of heart, 
Just buy a new PC. 

Find out your existing motherboard's 
design: Some are Baby AT, others ATX. 
Check your documentation to be sure 
you're purchasing the right one to 
match the PC's chassis and power 
supply. 

Opt for a motherboard based on the 
Intel 440BX chip set Though AMD is com- 
peting successfully In the retail market, 
Intel motherboards, chip sets, and CPUs 
are best for the latest features and a 
more promising upgrade path. 

[i^^ Make sure your new motherboard 
offers USB and AGP. New Pentium II 
and Celeron boards are almost 
always equipped with these new 
Interfaces; a motherboard that lacks 
them will hamper your ability to add 
peripherals. 

Check for Integrated audio, if your 
existing motherboard has a built-in 
audio chip and audio I/O ports, you 
might want an upgrade board that also 
has these features— unless you're 
ready to buy a new sound card. 
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of Intel's LANDesk Client Manager. 

Fully equipped, the S1846S/L/A scored 
21.7 under Winstone, in the middle of the 
pack. Its Business Graphics WinMark and 
CPUmark scores — 149 and 31.8 respec- 
tively — were also high (though slightly 
lower than those of the SuperMicro 
board). This board's true advantages, 
however, lie with its extensive documenta- 
tion, three-year warranty, and U.S.-based 
technical-support offerings. Few mother- 
board companies support end users so 
directly. (Tyan Computer Corp., Fremont, 
CA; 510-651-8868; www.tyan.com.) 

Bundling most of the same features as 
the S1846S/LyA, the Intel SE440BX-2, or 
"Seattle," is typically priced from $140 to 
$155, depending on whether you opt for 
audio. It performed only slightly below the 
S1846S/LyA on speed tests and offers a 
similar three-year warranty, though Intel 
chooses not to provide end users with 
technical support. Typically, for support 
you must go through the outlet where you 
purchased the board. (Intel Corp., Santa 
Clara, CA; 800-651-0163; www.intel.com.) 

The SuperMicro Super P6SBA (typically 
$140 without sound) bested all comers on 
every speed test. Its basic features are 
similar to those of the three other prod- 
ucts, though it adds an extra ISA slot. 



Robert Collins has made his 
mark by exposing many of 
Intel's "technical secrets," 
providing very good behind- 
the-scenes articles and 
solid technology pieces on 
Intel motherboards and 
processors. 

>iUID 

www.amd.com 
A rival to Intel, AMD makes 
the capable and popular K6 
processor, bundled in maify 
low-cost PCs. The compa- 
ny's Web site includes 
extensive technical Infor- 
mation on Its products, 
including the latest KB 
processors. 

>iBM Storage Systems 
DMsien 

www stnragB Ihm.nnm 
IBM's Web site includes an 
In-depth explanation of Its 
magnetoreslstlve heads, 
which the company uses in 
Its own hard disks and 
licenses to other companies 
as well. 



Unfortunately, SuperMicro doesn't offer 
technical support to users over the phone, 
though it does answer e-mail concerning 
its boards. (SuperMicro, San Jose, CA; 
408-895-2000; www.supermicro.com.) 

Though the Diamond Micronics C400 
comes with technical support and a full 
three-year warranty, it was the least 
impressive product, shipping with a terse 
setup poster in lieu of a user guide and 
delivering the poorest test scores by a small 
margin. But it's competent and inexpen- 
sive, providing technology comparable to 
that of its competitors despite costing under 
$130 with integrated audio. (Diamond 
Multimedia Systems Inc., San Jose, CA; 
800-468-5846; www.diamondmm.com.) 

Any of these boards can raise your ma- 
chine to the level of a new 400- or 450-MHz 
Pentium II, now selling for $1 ,500 to $2,500 
from leading manufacturers. Of course, 
once you spend $140 on a motherboard, 
you'll also need to spend roughly $550 on a 
400-MHz Pentium II, $350 on a 128MB 
memory module, $350 on a hard disk, and 
$150 on a graphics card. That's almost as 
much as a new machine, and it doesn't take 
into account the hassles of installation. 

In the midst of all this, that new $2,000 
system can start to look mighty attrac- 
tive. — Cade Metz 




INTELLIGENCE 

IS THE DIFFERENCE 
BETWEEN A COPIER 

AND A SOLUTION. 




It took a lot of intelligence to come 
up with the first digital copier that 
could copy and fax. It took even more 
intelligence to come up with the first 



digital copier that could copy, fax and 
print. Which kind of makes you wonder, 
if Leonardo da Vinci were around 
today, would he be working for us? 
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We lead. Others copy. 



To find out why we are the No. 1 maker of BAV digital copiers in the US and Europe, 
please contact 1-800-63-RICOH or visit our home page at www.ricoh-usa.com 
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One of the best ways to 
boost your PC's usefulness 
and extend its life span is 
to increase its hard disk 
capacity. Desktop drive 
prices have dropped so 
low and installation has become so easy — 
particularly under Microsoft Windows 
98 — that replacing an existing drive or 
adding a second one is now a very cost- 
effective and time-efficient option. For 
this story, we tested five desktop drives 
from the largest manufacturers, plus two 
leading drive-upgrade kits for laptops. 

DESKTOP DISKS 

Desktop users should consider drives in 
the range of 12GB to 17GB (about $250 to 
$380). All here are 3.5-inch units built for 
the standard IDE interface, and all meet 
the Ultra DMA (ATA-4) specification. 
Each comes with mounting rails and data 
cables. And unlike those in past years, 
each delivers bundled software that easily 
configures, partitions, and formats your 
new drive, while helping transfer data 
from an existing drive to the new one — 
including boot information. 

Upgrading a hard disk in a new system 
(less than a year old) should not be a prob- 
lem in most systems; we had no trouble 
with our 300-MHz Pentium II test beds. 
Older systems, however, typically have 
BIOSs that can't see partitions greater 
than 2GB or 8GB. If you are using a hard 
disk larger than this, you'll need to use the 
overlay software that's provided with it, 
which can be intimidating for the less tech- 
nical to use. If you're worried, the store 
where you bought the new drive probably 
offers an install service for $50 or so. 

As for performance, mainstream users 
won't detect a huge difference from one 
drive to the next. In fact, on our Winstone 
99 test suite (which models real-life appli- 
cation usage), all scores fell within a 0.6- 
point spread. We saw more noticeable 
divergences in disk access times and data- 
transfer rates. So for disk-intensive appli- 
cations that employ large files (such as 
video and image editing), a better-per- 
forming drive can save a few seconds on 
every File I Open and File I Save com- 
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mand, which can add up over a day. 

The 14.4GB IBM Deskstar 14GXP ($330 
street), which boasts a rotational speed of 
7,200 rpm, was slightly faster than the com- 
petition on our disk access tests, at 13.6 mil- 
liseconds (ms). It is bundled with Ontrack 
Data International's Disk Manager — soft- 
ware for configuring, partitioning, and for- 
matting a new disk as well as for transfer- 
ring data from an original drive. (IBM 
Storage Systems Division, San Jose, CA; 
888-426-52 14; www. ihm. cotn/harddrive. ) 

The 17.2GB Maxtor DiamoniiMax 4320 
($380 street) comes with MaxBIast, the 
company's automated installation soft- 
ware. MaxBIast accurately assesses the 
drives in the current system and prints out 
a customized installation guide. If you 
lack a printer, it indicates on-screen the 
essential information needed to install the 
drive in your system. A 5,400-rpm disk. 



the Maxtor was a surprisingly competent 
performer. (Maxtor Corp., Longmont, 
CO; 800-262-9867; www.maxtor.com.) 

The 12.7GB Quantum Fireball EX 12GB 
($250 street) is the only drive here that sells 
with extra software for special functions. In 
addition to Ontrack's Disk Manager, the 
Fireball EX includes the graphics software 
CorelDraw! 6 Select and Norton Smart 
Doctor. This 5,400-rpm drive performed 
solidly on our speed tests, trailing the pack 
only on our burst data-transfer tests, 
where it landed just shy of the IBM disk — 
a mere 6 percent slower than the group's 
average. (Quantum Corp., Milpitas, CA; 
800-624-5545; www.quantum.com.) 

The 9.1GB Seagate Medalist Pro 9140 
($240 street) is the same 7,200-rpm disk we 
tested for last year's upgrade story, when 
the street price was twice as high. To install, 
you must first run its animated installation 




AMAKE SURE THE JUMPERS for 



tiie old and new drives match the 
intended use, whether as master, slatm, 
or sole drive on the primary IDE circuit 
The manual is usually clear on this 
point sometimes the jumper setting 
choices are printed on the drive itself, or 
■I the veodor's Web site. 



How to Install a Hard Disk 

START fi?|»-zz NEED XO^J 

\^ I. J -n, I Need s- Antlsl 

body. Then unplug Phillips-heed nose wrist 

YOURSELF the power cable. screwdriver pliers strap 



1TBACK UP YOUR MOST IMPORTANT 
DATA FILES, turn off your PC, and unplug the 
power cable. Open your PC case and locate a 
drive bay, data cable, and power lead that will 
be used for your new hard disk. You may 
need to remove the PCs plastic front panel. 

Power lead 




Data cable Drive bay 



Ci 



Upgrade Guide 



and configuration software. In our labs, we 
were impressed that the program detected 
an incorrectly entered model number, rec- 
ognized the proper drive, and prompted 
the user to continue with automatic instal- 
lation. The Medalist Pro performed near 
the top on all of our speed tests. (Seagate 
Technology Inc., Scotts Valley, CA; 800- 
732-4283; www.seagate.coni. ) 

The Western Digital WD Caviar 13GB 
($250 street) includes a detailed installa- 
tion guide and user manual. While most 
users will probably never look at the man- 
ual, it's still a valuable reference source. 
This fine 5,400-rpm drive topped our Win- 
stone testing by a hair's breadth, though it 
trailed by an equally tiny margin on our 
sustained data-transfer rate tests. (Western 
Digital Corp., Irvine, CA; 800-832-4778, 
949-932-4900; www. westemdigital. com. ) 

NOTEBOOK DISKS 

Because laptop computers don't have a 
standard internal design as desktop PCs do, 
upgrading a notebook's hard disk means 



buying a special kit for your machine. Note- 
book kits cost more per gigabyte than desk- 
top drives, in part because they include PC 
Cards and transfer cables. 

We received kits from Apricorn and 
CMS Peripherals. Each came to us in two 
versions to accommodate our two test PCs, 
an IBM ThinkPad 560E and a Toshiba 
Portege 620T. All the units use PCMCIA 
cards and cables to transfer data from the 
existing internal drive before swapping. All 
come with data-transfer software. 

The drive replacement process is fairly 
standardized, though the time it takes to 
transfer data to a new drive varies depend- 
ing on the type of notebook, disk, and data. 
In our labs, running the software and mak- 
ing the transfer were simple; in each case, 
the software recognized and analyzed the 
old drive as well as the new disk, which we 
connected temporarily via cable and PC 
Card. After we responded to a start-up 
prompt, the transfer took place automati- 
cally, and we removed the original drive 
and replaced it with the new one. (Each 



3 



▼ PLACE THE NEW DRIVE IN THE 
SELECTED 




5 ►CLOSE YOUR 
PC's COVER, attach 
the main power cord, 
and turn on the 
syttem. The BIOS 
should recognite the 
now hard disk. 





4AATTACH THE PC's IDE ribbon cable 
and power cable to the drive. Each will 
probably be keyed to fit only one way. 




6 



▲run THE HARD DISK 
INSTALLATION SOFTWARE to 
partition and format the new drive. 
Hnally, use the bundled software to 
transfer desired data from the original 
drive to the new one — includiog boot 
information, if necessary. 



UPGRADE TIPS 



Hard Disks 

^^■^ If your PC's BIOS doesn't support the 
capacity of your new drive, you'll have 
to work around the problem by running 
utility software (often bundled with the 
upgrade drive). 

I^»> Ifyour operating system doesn't 
recognize disk partitions larger than 
8.4GB, you'll need to configure the 
new drive Into multiple logical dri- 
ves—or else run utility software 
(usually bundled) that forces the 
system to work with larger parti- 
tions. 

Ifyour PC has no available power- 
cable plugs for attaching the new 
drive, you'll need to buy an Internal 
Y-shaped power-splitter. 

company lets you use the old unit as an 
external backup device.) Removing an 
internal drive isn't a major operation, but it 
can be time-consuming if your machine 
doesn't have a removable drive design. 

Both of the Apricorn kits were ver- 
sions of the Apricorn EZ-GIG: a 6.1GB kit 
for the IBM ThinkPad 560E ($630 street; 
$100 per gigabyte) and a 5. 1GB kit for the 
Toshiba Portage 620T ($540 street; 
$105.69 per gigabyte). Apricorn includes 
model-specific information — without 
photos or diagrams — on the installation 
disk and on its Web site, for helping you 
remove and replace the original drive. 
(Apricorn Inc., Poway, CA; 800-458-5448; 
www.apricorn.com. ) 

Both CMS kits were 4GB versions of 
the CMS EasyBundle— one for the IBM PC 
and one for the Toshiba system ($500 street 
each, or $125 per gigabyte). Each comes 
with a brochure that has very helpful, 
model-specific photos to guide you. Each 
package also includes an antistatic wrist 
strap. The strap and the box are good ideas 
for cautious handling, though in normal 
practice neither is essential. (CMS Periph- 
erals Inc., Costa Mesa, CA; 800-327-5773; 
www.cmsperipheralsinc.com. ) 

Replacing your notebook's hard disk 
isn't a trivial process. But if lack of storage 
space is the only reason you're dissatisfied, 
then investing the effort to replace your 
disk can be a smart move. — Bruce Brown 
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HP. Better color, no matter what you're printing. 

Achieving great looking color printouts is anything but elusive. Especially since 
we're providing people with a completely new way to print, courtesy of our new inkjet 



[ Expanding Possibilities 



I 




office printers, the HP 2500C and 2000C. Both offer a redesigned cartridge system that uses four different ink 
cartridges. Result? Full-page graphics print at 4ppm. Operating costs drop sharply. And to ensure brilliant color, 
both printers feature our exclusive PhotoREt Color Layering technology. Visit www.hp.com/go/officecolor. 



Copyrighted materiel 



Multimedia 



'^^t^^.-' fiB*PmCS ACCELERATORS 



The graphics board indus- 
try is on a roll these days. 
Prices are down and per- 
formance is up, and top- 
notch 2-D/3-D combo 
boards stocked with 
16MB of fast SDRAM routinely sell for 
less than $150. Although new develop- 
ments will (as always) change the scene in 
another six to nine months, now is a good 
time to buy a new card for gaming, graph- 
ics, or business use. 

For this story, we purchased seven 
graphics card upgrade kits from resellers 
across the country and ran them through 
our Winstone, Business Graphics Win- 
Mark, and 3D WinMark tests on an NEC 
Pentium 11/300 base machine. We also 
took an early peek at a preproduction ver- 
sion of the new ATI Rage Fury 128, which 
promises to be a major player when it 
begins shipping in earnest later this year. 

The growing maturity and acceptance 
of Microsoft's Direct3D API as a gaming 
platform provide the most obvious reason 
to replace an aging graphics card. Current 
offerings support 32-bit Direct3D graphics 
at resolutions as high as 1 ,600-by- 1 ,200 and 
have enough off-screen memory to load 
the large, complex texture maps used in 
the latest 3-D games. Especially appealing 
as upgrade options are the new one-slot 
convergence boards, which bundle togeth- 
er a range of multimedia features — video 
capture, TV tuners, and so on — and still 
deHver great 2-D and 3-D performance. 

Conversely, you can now easily 
upgrade individual features by adding a 
PCI-based specialty board to an existing 
system. Add-in cards based on the 3Dfx 
Voodoo2 chip set (such as the Diamond 
Monster 3D II or the STB BlackMagic 
3D) can help solve your 3-D gaming woes 
without making you change your graphics 
card. Other popular add-ins include TV 
tuners, video-capture cards, and hard- 
ware-based DVD decoders. 

AV0IDIN6 THE WRONG CARD 

Although the AGP bus has made graphics 
faster and easier for Intel Pentium II and 
Celeron machines, there are still road- 
blocks in the upgrade path. For starters, if 



your PC runs on an AMD processor or a 
previous-generation Pentium you'll need 
to stick with PCI. Several lines of current- 
ly shipping low-end PCs (including the 
Compaq Presario, Dell OptiPlex, and 
IBM Aptiva lines) provide AGP graphics 
through a soldered-on graphics chip 
(called a down chip). Although they use 
AGP now, they can't be upgraded with 
AGP cards in the future. But don't fret: 
Our test results show that topflight PCI- 
based boards can give these systems a 
substantial performance boost. 

If you recently purchased an AGP2X 
machine that uses Intel's backplane NLX 
motherboard design, you'll need to check 
prospective upgrade cards to verify that 
they'll physically fit in your system. An 
NLX motherboard requires a different 
bracket to attach the graphics card to the 
rear of the computer case, constraining 
the placement of the 15-pin monitor port 
as well as the height and length of the 
card itself. 

COMPARINO THE PRODUCTS 

An Editors' Choice in our last graphics 
card roundup ("Who's the Fastest?", 
December 1, 1998), the Creative Labs Graph- 
ics Blaster RIVA TNT offers fine perfor- 
mance thanks to its 16MB of SDRAM and 
excellent implementation of the nVidia 
RIVA TNT accelerator. The card posted 
exceptional scores on all of our 2-D, 3-D, 
and system-level tests and should perform 
even better in faster systems, such as the 
new 400- and 450-MHz Pentium lis. ($140 
street; Creative Labs Inc., Milpitas, CA; 
800-998- 1000; www. creativelabs. com. ) 

From Diamond Multimedia, the 16MB 
Voodoo Banshee-based Diamond Monster 
Fusion performed well in both AGP and 
; ;T."!| PCI versions. Indeed, the PCI 
: -J S model earns our Editors' Choice 

i'lM^I.'ll ^""^ choice for 

EnnQM low-end systems (such as our 
iCMlSSL Micron Pentium/200 baseline 
machine). In fact, the Monster Fusion 
posted a higher 3D WinMark score on our 
Pentium/200 test-bed PC than many cards 
did on a Dell Pentium 11/400 in last 
November's roundup. A true gamer's 
delight, the Monster Fusion ships with 



Motocross Madness 2 and Unreal, and the 
board supports 3Dfx's GLide API as well 
as Direct3D and OpenGL. ($149 direct; 
Diamond Multimedia Inc., San Jose, CA; 
800-468-5846; www.diamondmm.com.) 

The inexpensive, AGP-only Matrox Mil- 
lennium G200 performed well on our Win- 
stone and Graphics WinMark tests for this 
roundup, a fraction below the top-scoring 



UPGRADE TIPS 



Graphics 
Accelerators 

Some vendors still can't get plug-and- 
play right To ease setup woes, before 
Installing a new card, open Windows' 
Display Properties screen and change 
your adapter setting to "Standard 
Display Adapter (VGA)." Then turn off 
the machine and Install the new card. 

The latest Intel NLX motherboards 
require a new style of bracket for add- 
In cards. Some graphics cards can be 
adapted for this system simply by 
unscrewing their brackets and replac- 
ing them with NLX-compllant versions, 
but others can't, because their 1S-pin 
monitor connectors are mounted 
either too high or too low on the cards. 
Before you buy, check whether a new 
card will work with your system. 

0f- Some current PCI graphics adapters 
require PCI 2.0 or PCI 2.1 compliance. 
Verity your system's PCI compliance 
level before attempting to upgrade the 
graphics card. 

i0f^ Many low-end computers support AGP 
graphics via a "down" accelerator chip 
hardwired onto the motherboard; this 
Is Incompatible wtth a slot-based AGP 
card. If you have a PC that uses a down 
chip, you'll have to buy a PCI card If 
you're planning to upgrade. 

Some multifunction graphics cards are 
Incompatible wtth hardware DVD 
decoders. If you plan to watch DVD 
movies on your PC, check carefully for 

this feature. 
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AGONIZE 

[over the stunning array of 1 
Sony VAIO* Notebook choices. J 



VAIO NOTEBOOK YOU WANT. JUST THE 



505TS 



$1,999.99 



505TX 



$2,499.99 



veil lighter 
which 

ay;90%^ii2ed 
r one-button 
iflii off on orig- 
a portable PC? 

EE Internet 
credit card 
aximum 2 
ay. up to 100 
. Certain 
apply. 



2,500 FREE 
frequent flyer 
miles with purchase 

(includes United 
Airlines, American, 
USAir and Northwest/ 
Continental). 

FREE USB Mouse with 

upgrade, a $49 99 value 

Customize with: 

♦ Upgrade to 128 MB RAM 
add: $300,00 



As low as $36.09 a month* 

• Intel Pentium processor with MMX 
technology 300 MHz 

• 64 MB SDRAM (expandable to 128 MB) 

• 4.3 GB (ixed hard drive 

• 0.9" thin; 2,7 lbs. 

• 10,4' SVGA Active Matrix Display 

• V90 modem 

• High-capacity Lithium-Ion battery 

• Touch pad with pen operation 

• Bundled port replicator and external 
lloppy disk drive 

• One type II PC card slot with card bus 
zoomed video support 



2,500 FREE 
frequent flyer 
miles with purchase 

(includes United 
Airlines, American, 
USAir and Northwiest/ 
Continental). 

FREE USB Mouse with 
upgrade, a $49 99 value 

Customize with: 

* Upgrade to 128 MB RAM 
add: $300,00 



As low as $45.12 a month* 

• Intel Pentium processor with MMX 
technology 300 MHz 

• 64 MB SDRAM (expandable to 128 MB) 

• 6.4 GB fixed hard drive 

• 0,9" thin: 2,7 lbs 

• 10.4- XBRITE XGA Active Matrix Display 

• V,90 modem 

• High-capacity Lithium-Ion battery 

• Touch pad with pen operation 

• Bundled port replicator and external 
lloppy disk drive 

• One type II PC card slot with card bus 
zoomed video support 



F190 



$3,299.99 plus $100.00 rebate 



F180 



$2,499.99 



IS and 1.6" 
so you'll never 
•fore and come 
fl comes pre- 
h thing we 
cans 



EE Internet 
credit card 
aximum 2 
ay. up to 100 

apply 



10 FREE DVD 
rentals from NetFlix' 
with purchase' 

(otter expires 5/31/99). 



Order a 2nd Lithium- 
Ion battery now and 
get a $125 rebate. 

(Rebate period 2/1/99- 
4/7/99.) 



FREE USB Mouse with 
upgrade, a $49,99 value 



Customize with: 

* Upgrade to 128 MB RAM add: $200 00 



As low as $59.56 a month* 

• Intel Pentium II processor 366 MHz 

• 64 MB SDRAM 

• 6,4 GB hard drive 

• 2X DVD-ROM drive 

• 14,r XGA TFT Display 

• V90 modem 

• High-capacity Lithium-Ion battery, dual 
battery capability 

• 128-bit graphics acceleration 

• Buill-in stereo speakers 

• Digital touch pad 

• Digital video movie editing capability 
via i LINK and DV Camcorder 



10 FREE DVD 
rentals from NetFlix 
with purchase' 

(oKer expires 5/31/99), 



Order a 2nd Lithium- 
Ion battery now and 
get a $125 rebate. 

(Rebate period 2/1/99- 
4/7/99) 



FREE USB Mouse with 
upgrade, a $49 99 value 



As low as $45.12 a month* 

• Intel Pentium II processor 333 MHz 

• 64 MB SDRAM 

• 4 3 GB hard drive 

• 2X DVD-ROM drive 

• 14,1" XGA TFT Display 

• V90 modem 

• High-capacity Lithium-Ion battery, 
dual battery capability 

• 128-bil graphics acceleration 

• Built-in stereo speakers 

• Digital touch pad 



3max^ 



Customize with: 

★ Upgrade to 128 MB RAM add: $200,00 

* Upgrade to 6,4 GB hard drive add: $200.00 



nX ACCESSORIES 



THE 838 MODUUR NOTEBOOK 



• External 14X 
CD-ROM Drive 

PCGA-CD5: 
$299.99 

AC Adapter 

PCGA-AC51: 
$99.99 



' Long-Life Rechargeable 
Battery Pack 
PCGA-BP12: $249.99 



Standard Rechargeable 
Battery Pack 
PCGA-BP11 $149.99 

Battery Charger 
PCGA-BC1: $199.99 




Swap any drives and battery to take only 
what you need. 

The new Sony VAIO 858 Notebook is just what every 
power-hungT)' office nomad is looking for. More power and 
portability. Packed with our road-warrior 3MAX liratures, 
this notebook offers MaxMobiUty (under 6 lbs. and less 
than l .'^S" thin), MaxScreen (a full-color 13 3" high-resolu- 
tion XGA display) and MaxBattery (up to 8 hours of power 
without a charge). Plus, the DVTVRO.M drive, flopp)- disk 
drive, second battery' or second hard drive' are all inter- 
changeable so you take only what you need. All told, it's a 
mighty powerfiil PC wrapped in a light and slim package. 

Pre-installed Software: 3MAX Features: 

MaxMobilily: Less than 7 lbs.\ 1.75" thin 
MaxScreen: 13,3' Active Matrix 
LCD Display 

MaxBattery: 2X battery lile" 
• Using optional second battery 
in lloppy drive bay 

'Optional ixxchas« feqmfed 
^Vfli weight saver floppy m drive bay, 
V/itti optKxial second hard drr^ and removable drive Day Battery Irfe may vary based on usage 



• Windows 98 

• Microsoft Outlook 98 

• Microsoft Works 

• Adobe PhotoDeluxe 



1-888-854-VAIO 
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Gbs^lipBsckOOlB 



Back 



Follow instructions on the other side 
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Foldout slip-sheet 



1. Open the foldout page 

2. Insert this sheet with 

1. Front side touching the free page 

2. Arrow pointing to the fold 

3. Slice the folded edge 



Freemd 



Slip-sheet 



4. Close the page and slip-sheet —ssa " 



Fold 
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GET THE SON 



VAIO 505 SUPERSLIM NOTEBOOK 




So light, yet so powerful. 

Only 2.7 lbs. and .9" thin.The newest Sony VAIO" 505 SuperSlim Notebooks are (I 
and slimmer than before. Each sports a light, durable magnesium-alloy case insid J 
you'U find: an Intel* Pentium" processor with MMX" technology; crisp, clear dispf 
keyboard; heav)'-dut)' hard drive; built-in modem; Prograimnabk Power Key tbl 
access to your e-mail, calendar or browser, plus S^nature Capture so you can s| 
inal documents in your own handwriting. What more (or le.s.s) could you want in I 



Pre-installed Software 
(both models): 

• Windows' 98 

• Microsoft' Outlook" 98 

• Microsoft Works 

• Adobe PhotoDeluxe* 

• Sony Picture Gear' 

• Sony DVgate' Still 



SONY Exclusive Features 
(both models): 

• i.LINK'(IEEE-1394)port lor 
DV still image capture 

• Pen-based signature and 
drawing capture 

• Programmable power key- 
Unattended e-mail retrieval 



60 days FRi 
access, no I 
required (rrl 
hours per c| 
hours total] 
restrictions! 



THE NEW ALL-IN-ONE NOTEBOOK 




Everything you want in a notebook — built right in. 

There's a lot more than an Intel processor inside this slim notebook (less than 7 III 
thin). Now, the DVD-ROM or CD-ROM, floppy disk and hard drives are all built in f 
have to hook up any externals. All three models have even bigger screens than hJ 
with dual battery capabilit>' for up to 7 hours" of on-the-go power Plus, each mix j 
loaded with a host of software for some powerful multimedia capabilities. The oi l 
didn't add to this notebook was weight and size. So you can see why 3MAX+'" ml 
MaxMobility, MaxScreen and MaxBattery plus a whole lot more. I 



3MAX+ Features 
(all models): 

• MaxMobility: Less ttian 7 lbs,"; 
1.6" ttiin 

• MaxBattery: 2X battery life 
•MaxScreen: 14.1'' XGATR 
nus: 

• All-in-one design 
•iUNK (IEEE-1394) port for 

DV still image capture 



Pre-installed Software 
(all models): 

• Windows 98 

• Microsoft Outlook 98 

• Microsoft Works 

• Adobe PfiotoDeluxe 

• Sony Picture Gear 

• Sony DVgate Still 



..Us^ig Optional second battery in floppy <twe bay. Battery tfe may wary based c 
Wti weigM SMT n floppy (tme bay. 
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access, no [ 
required {n\ 
hours per c 
hours totali 
restrictions! 



THE NEW CI PICTUREBOOK" 



PCG-CIX 



$2,299.99 




The new Sony noteboolt with a 
built-in digital camera. 

This compact wonder makes using 
digital pictures in documents, e-mail 
or Websites easier than ever before— 
because the digital camera is built 
right in. Just swivel the camera 
toward your subject and capture 
video clips or still shoLs. Pre-installed 
software allows you to create ani- 
mated special effects or even a 360 
panorama from .still frames. Not much 
bigger than a paperback book, it also 
delivers full notebook functionalit>' 
that lets you run Windows 98. 



Pre-order today to guarantee delivery, 
Otficial launch March 15, 1999. 



As low as $41.51 a month* 

• Intel Pentium processor witti MMX 
technology 266 MHz 

• 64 MB SDRAM 

• 4.3 GB hard drive 

• Built-in CCD video camera 

• 8 9" XWIDE TR LCD Display 
(1024 x 480) 

• Windows 98 

• Adobe PhotoDeluxe 

• Pre-installed original Sony 
multimedia software with Smart Writerr 
Smart Publisher'and Smart Capture' 

• 1 7mm pitch/2mm stroke keyboard 
•2.5 lbs., IS- thin 

• i.LINK (IEEE-1394) port for OV still 
image capture 

• Magnesium-alloy display housing 

• Integrated Universal Serial Bus (USB) 

• Integrated V90 modem 

• Fxternal USB floppy drive 



WWW.S0NY.COM/VAI0DIRECT-BUILD 



serial 




CUSTOMIZE 

[your processor, RAM and hard drive 
only at Sony VAIO Direct ". 



ACCESSORIZE 



[from the growing gallery of 
Sony VAIO" compatibles and add-ons. 




SonyVAlO Direct' 

Great Products, Great People. 



10 DIRECT 






Sony Digital Mavica Camera 



Sony IC Chip Recorder 



Sony PC Glasstron Monitor 



Tliis .slctk. scnii-pn) Digital .Mavica' 
Camera gives you instant imaging and 
endless storage bccau.se it captures all 
your pictures on floppy disk. Just take 
your photos and transfer them to any 
Sony PC — without wires or adapters. 
Then e-mail them to anyone, am-wherc 
in the world. (For details on the full 
line of Digital Mavica Cameras, see 
the reverse.) 

Model: MVC-FD91 
Price: $999.00 



With the Sony IC Chip Recorder, gel 
a palm-si/x-d device (just 2.5 oz.) that 
captures your voice with digital claritv-. 
And links right to your S<iny K",. (living 
you a .swift, effortless way to save, down- 
load and e-mail your voice mes,sages and 
memos. Holds up to 24 minutes of 
a-cording. in five separate message cate- 
gories. Includes digital VOR tliat .starts 
and stops with your voice, so you never 
niLss a single word. 

Model: ICD-70PC 
Price: $199.95 



A big-screen display dial's portable? 
The PC GLLs.stn)n " m(jnitor creates a 
virtual 30" high-resolution image— 
for your e)es onh'. It's head-mounted 
to offer you the most in mobiliiv and 
priv-acy And its built-in headphones 
make your multimedia experience 
even more am;izing..|ii,st plug it into 
your notefxxik and other video 
souaes and let the games begin; 

Model: PLM-S700 
Price: $2,599.00 
As low as $46.92 a month* 



Memory Stick IC Recording Media 



Introducing the next generation of digital data .storage — Memorv' Stick "media. Smaller than a slick 
of gum, but with five times the storage capacity (.\1SA-«A model) of a standard .3.5" floppy disk. 
Memor)' Stick media is expected to become the new indastrv- standard for storage and transfer 
media. Plas, it makes it even ea.sier for you to transfer images, .sounds, diita and text between cam- 
eras, computers and more. 

4 MB Memory Stick Media Model: MSA-4A Price: $29.95 
8 MB Memory Stick Media Model: MSA-8A Price: $39.95 



SONY NOW BUILDS YOUR PC TO ORDER, 
SO DON'T SETTLE FOR ANYTHING LESS THAN A 
PERFECT FIT. ALL PC'S SHIPPED WITHIN 7 DAYS 
STRAIGHT FROM THE FACTORY'. ALL OTHER 
PRODUCTS SHIPPED WITHIN 24 HOURS*. 




pentiurn'll 



ORDER TODAY ONLY FROM SONY VAIO DIRECT 


www.sony.com/vaiodirect-build 


OR 


1-888-854-VAIO l^^ 



SonyyAIODirecT 

Qnmt Products. Qmt Paopto. 



1-888-854-VAIO 
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Foldout slip-sheet 

1. Open the foldout page 

2. Insert this sheet with 

1. Front side touching the free page 

2. Arrow pointing to the fold 

3. Slice the folded edge 

4. Close the page and slip-sheet fc:^^^^ 



Free end 



SUp-thMl 
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Follow instructions on the otiier side 



WAY YOU WANT IT. ONLY FROM SONY Vys 



505 ACCESSORIES 



4?: 



> External 14X CD-ROM Drive 
PCGA-CD5: $299.99. AC adapter and PC Card 
interlace supplied. Requires AC power lor operation. 

' Leather Carrying Case 
PCGA-CC5: $149.99— after $50 instant rebate. 

Custom case includes detactiable comparlments lor all 
of Its accessories. 

• Rechargeable Battery Pack 

Long-Llfe: PCGA-BP52: $299.99. Up to 7 tiours 
witti 505TS, up to 6 tiours with 505TX. 

Standard: PCGA-BP51: $149.99. Up to 3 tiours 
witfi 505TS; up to 2.5 tiours witfi 505TX. 
Note: Battery I lie may vary based on usage. 




4? 




• Port Replicator 

PCGA-PR5: $99.99. Ports: Parallel printer, PS/2* 
keyboard, PS/2 mouse and VGA monitor. 

• Stereo Speakers 

PCGA-SP51: $99.99. External clip-on speakers 
tfial give you even more sound. 

• AC Adapter 

PCGA-AC51 : $99.99. Get an additional AC 
adapter and keep one at fiome and one at work. 

• Battery Charger (available April 1999) 
PCGA-BC5: $199.99. You can cfiarge 2 batteries 
simultaneously Compatible with both Long-Lite 
(L) and Standard (S) batteries. 



F160 



$1,999.99 



ALL-IN-ONE ACCESSORIES 



OrderaZndUthium- 
lon battery now and 
get a $125 rebate. 

(Rebate period 2/1/99- 
4/7/99.) 



FREE USB Mouse with 

upgrade, a S49 99 value 



Customize with: 

♦ Upgrade tol 28 MB RAM 
add: $200.00 

* Upgrade to 6.4 GB hard drive 
add: $200.00 



As low as $36.09 a month* 

• Intel Pentium II processor 300 MHz 

• 64 MB SDRAM 

• 4.3 GB hard drive 

• 24X MAX CD-ROM drive 

• 14.1 "XGA TFT Display 

• V.90 modem 

• High-capacity Lilhium-lon battery, 
dual battery capability 

• 128-bit graphics acceleration 

• Built-in stereo speakers 
Digital touch pad 




• AC Adapter 

PCGA-AC71: $99.99. Get an additional AC 
adapter and keep one at home and one at work. 

• Rechargeable Battery Pack 
PCGA-BP71 : $249.99. Up to 7 hours with F Series. 
Note: Battery life may vary based on usage. 

• Network Port Replicator 

PCGA-PRF1: $199.99. Built-in EtherneP 10 Base-T 
USB parallel, serial VGA, DC-in, PS/2 keyboard and 
PS/2 mouse. 



838 



$2,999.99 



838 ACCESSORIES 



10 FREE DVD 
rentals from NetFlix 
I with purchase' 

|(ot)er expires 5/31/99). 

P Order a 2nd Lithium- 
Ion battery now and 
get a $125 rebate. 

((Rebate period 2/1/99- 
4/7/99.) 



Customize with: 

* Upgrade to 128 MB RAM 
add: $200.00 



As low as $54.14 a month* 

• Intel Pentium II processor 366 MHz 

• 64 MB SDRAM 

• 6.4 GB removable hard drive 

• 2X DVD-ROM drive 

• Removable drive bay for DVD-ROM drive, 
floppy disk drive, second battery second 
hard drive 

• 13.3' XGA TFT LCD Display 

• V90 modem 

• High-capacity Lithium-Ion battery, 
dual battery capability 

• 128-bit graphics acceleration 

• Built-in stereo speakers 

• Digital touch pad 
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• Carrying Case 

PCGA-CC7: $99.99. Air-cushioned, this case holds 
your notebook, AC adapter, extra battery and lloppy or 
CD-ROM drive. 

• AC Adapter 

PCGA-AC71 : $99.99. Get an additional AC 
adapter and keep one at home and one at work. 

• Network Docking Station 

PCGA-DB8: $599.99. Offers everything you need to 
connect your notebook to your company's PC network. 

• Rechargeable Battery Pack 
PCGA-BP71: $249.99. Up to 8 hours with 800 
Series. Note: Battery life may vary based on usage 

• Extra 4 GB Hard Drive 

PCGA-HD740: $499.99. Placing a second 4 GB hard 
drive in the versatile drive bay increases your storage 
capacity for large applications. 
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SONY DIGITAL MAVICA CAMERAS 



Choose from four different models: 



The world's only 
floppy-disk digital camera. 

The Sony Digital Mavica" Camera isn't jast the 
world's favorite digital camera. It's the onh- digital 
camera in the world to use a standard floppy disk 
for film. So it works seamless!)' with any PC. And 
gives you an effortless way to do some pretty 
amazing things. 

JiLst |X)int, shoot and preview your images on the 
camera s color LCO display Pop the floppy in your 
PC and e-mail your images. |K)si them to the Web or 
use them to create a polished presentation. Some 
models even let you record up to W) seconds of 
live video and audio on a single flopp\'. So you can 
do things like e-mail a video clip of \ our newborn 
baby— complete witli sound— just minutes after 
she's bom." 

It's ea.s\' to imagine all the amazing things you 
could do with a Digital .\la\ ica Camera.'Ilic tough 
part is deciding which of our live models is best 
suited to helping you make it all happen. 



Sony Citibank Platinum Select Card 

Use the Son)' Citibank' Platinum Select" C:ard 
with any pua-ha.se and get triple Sony points 
towards Sony movies, music, electronics and games. 
Appl\' ttxia)'. 




MVC-FD91 


$999.00 




Di signcil for llic M.-ri(>u> photo ciuhusiasl. tlii> 
Mnii pro motkl is loaded w ith t()|'H)f-the-linc fea- 
tures, like .\lPI;(i audio/video capabllitio, a 1 i\ 
Optical Zoom lens, Optical SicadyShot' and special 
manual controls 


MVC-FD81 


$799.00 




rliis Mioik'l i(>MR-> \\ itli ini)st 111 iln- perks ol our 
seiiii pro inoilel. plus all the great features of our 
standard Ma\ ica Cameras. Highlights include: X(i.\ 
|iicture i|ualii\. as w ell xs .VlPECi audio/video and 
\oice memo capabilities. 


MVC-FD71 


$699.00 


^^^^^^^^^ 


Designed s|X'citicall\ for capturing images tor use in 
e-mail. Websites and presentations, this nKKlel otters 
picture qualit\. lO.X Optical Z<K)m and a sleek, 
ligliiweiglit design. 


MVC-FD51 


§499.00 


i- 


I his model oilers pr.iclic.il features such as\(i.\ 
picture qualin. a 2X flopp) disk dri\e,a color I.Cl) 
screen and built-in Intelligent Flash. 



SONY 



ORDER TODAY ONLY FROM SONY VAIO DIRECT 


www.sony.com/vaiodlrect-bulld | 


OR 


1-888-854-VAIO 



SonyUAlO Direct' 

Great Products. Great People. 



© 1999 Sony Electronics Inc. All rights reseived. Reproduction in wtmle or in part without written permission is prohibited. Pnces and specifications are valid only in the U.S. and are subject to 
change without notice. Prices do not include applicable sales tax or shipping. Sony, VAIO, Smart Capture, Smart Publisher, Smart Writer, Great Products. Great People., i.LINK, Picture Gear, 
DVgate. Memory Stick, 3MAX, Mavica, SteadyShot, PictureBook, Glasstron and the Sony logo are trademarks ol Sony. Sony VAIO Direct and Sony Card are service marks of Sony. Microsoft 
and vi'indows are registered trademarks and Outlook is a trademark of Microsoft Corporation. Intel, the Intel inside togo and Pentium are registered trademarks and MMX is a trademark of Intel 
Corporation. Citibank is a registered trademark of Cihccrp. Citibank Platinum Select is a service mark of Citicorp. All other trademarks are trademarks ol their respective owners. 'Sony 
Computer Loan terms: No money down. 15.17% ANNUAL PERCEHrTAGE RATE (APR) and 12.35% variable rate (7.75% Pnme * 4.60% Spread) as of December 7, 1998, each subiectto 
monthly increase. The monthly variable rate equals the pnme rate published in the "Money Rates" table of The Wall Street Journal on the 1st business day ol each month. Changes to rate take 
effect on the 5th business day of each month and remain in effect until subsequently changed. Eight-year term. On apprx^ved credit. The Sony Computer Loan is offered by Servus FmanciaJ Corp, 
Delivery options include overnight service. two<lay delivery, or ground service. For Hawaii and Alaska: two<iay delivery only. Shipping charges to and from the customer are not refundable. This 
product should not be used by children age 1 5 or younger. Individuals with eye or heart disease or injury or high blood pressure should consult their doctor prior to use. 'Shipping and handling 
charges not included, 'Subiect to carrier pickup and product/parts availability. All PC's built to order, shipped from Sony U.S. domeshc configurabon center. -Requires ISP service. 

SN307ft» 
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Upgrade Guide 



Diamond Monster Fusion. But this 8MB 
card's 3-D performance remained well 
behind that of the 16MB RIVA TNT- and 
Voodoo Banshee-based boards we 
reviewed. (A memory upgrade to 16MB is 
available for about $45.) The G200's signal 
quality is very good, and the company 
offers a wide range of add-in daughter- 
cards, including a hardware DVD decoder, 
digital flat-panel connector, and TV tuner. 
($90 street; Matrox Graphics Inc., Dorval, 
Quebec, Canada; 800-361-1408, 514-685- 
7230; www.matrox.com.) 

From the same company, the 8MB 
PCI-based Matrox Marvel G200-TV is a wel- 
come addition to the convergence-board 
set, though its performance on our 200- 
MHz test-bed was disappointing. Under 
Winstone, the Marvel finished roughly 5 
percent behind the pack-leading Monster 
Fusion, and its scores went downhill from 
there: The Banshee-based PCI Monster 
Fusion was almost 50 percent faster than 
the Marvel on our Graphics WinMark 
tests and more than three times as fast on 
our 3D WinMark tests. Still, the bundled 
goodies are impressive, including a TV 
tuner, frame-capture circuitry, and video- 
conferencing capability. Unlike itsconver- 



mm 



EDITORS' 
HOT UNKS N 



www.pcmag.com/hotlinks 

For the most comprehensive 
multimedia product reviews 
on the Web. visit www 
.pcmag.com/hotlinks. To 
learn more about graphics, 
video, sound, and DVD, 
poke around these other sites. 

>mrkn 

www.vldeQrii.scovarv.com/ 
vcjyweb/dvd/dvdfaq.html 
Maintained by Jim Taylor, the 
best FAQ on the Web for DVD 
technology describes all 
aspects of DVD audio, video, 



and storage— and It's very 
well organized. 

>* Dolby Labs Technical iirfo 

www.dolby.com/tech 
The best site for getting the 
history and details on Dolby 
Digital and the 5.1-channel 
surround sound standard. 

>Aureal A3D 

www.aad.CQm 

Aureal Semiconductor's A3D 
technology provides the 
most vivid and realistic digi- 
tal sound we've heard yet. 



Peruse this Web site to learn 
more about how it works. 

Creative labs 
Environmental Audio 

www.soundhla.stBP.CQm/ 
eaudlo 

This site explores and ex- 
plains Creative Labs' EAX 3-D 
sound technology, which is 
the main competitor to 
Aureal's A3D. 

^Sonera Technoli^s 
DIsplayMate 

www.diSQlaymate.CQm 
DIsplayMate is an excellent 
tool for evaluating, calibrat- 
ing, and tuning your CRT or 
LCD monitor. The company's 
Web site delivers sample test 
screens and tips on getting 
the most from your graphics 
card and monitor. 



gence-board competitors, the Marvel uses 
an external box for its audio and video con- 
nections, easing back-of-the-PC connec- 
tion woes ($280 street; Matrox Graphics 
Inc., Dorval, Quebec, Canada; 800-361- 
1408, 514-685-7230; www.matrox.com.) 

Combine its rock-bottom price, 16MB 
of SDRAM, and solid performance profile 
and the Metabyte Wicked3D Vengeance pre- 



sents an attractive upgrade, especially for 
low-end Pentium-class machines. Its Win- 
stone, Business Graphics WinMark, and 
3D WinMark results were slightly lower 
than those of the Monster Fusion — but 
always within striking distance — yielding a 
firm second-place finish among our PCI 
cards. ($130 street; Metabyte Inc., Fremont, 
CA; 510-494-9700; www.metabyte.com.) 

STB Systems, soon to be purchased by 
chip maker 3D6c Interactive, ironically has 
a terrific contender in the RIVA 
— TT^ j TNT-based STB Velocity 4M0. This 
L' Si 16MB card was the fastest 3D 
I 'F^iKl'i ' W"Mark performer in the 
EDfTORS' roundup, and its 2-D scores were 
CHOICE but half a step behind those of the 
AGP version of the Diamond Monster 
Fusion. When you add a smooth and easy 
setup procedure, solid configuration utili- 
ties, and a fire-sale price, what's not to like? 
($140 street; STB Systems Inc., Richardson, 
TX; 972-234-8750; www.stb.com. ) 

The Rage Fury card, from ATI Tech- 
nologies — which wasn't ready in time for 
this roundup — is expected to include a 
128-bit engine, 32MB of SDRAM, dual 
instruction pipelines, and superscalar 
architecture that can handle DirectX 6 
multitexturing in a single pass. The Rage 
Fury is reportedly the first mainstream 
graphics chip to support high-resolution 
true-color 3-D without a performance hit. 
Toss in four-tap video filtering and some 
motion-compensation circuitry and you 
have the first graphics card with a real 
DVD-playback assist. — Jon Hill 
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Today's Powerful Graphics Chips 



Today, most acceleratops can 
deliver stunning visual effects 
and high frame rates in 
immersive 3-D games while zipping 
through standard 2-D office tasks 
without a hitch. The best models 
stand out for their special quality- 
enhancement techniques and for 
features such as DVD video support 
and bundled LCD controllers. 

In recent reviews, we've seen the 
nVidia RIVA TNT processor edge out 
the competition on speed tests, 
thanks to its 128-blt local memory 
interface and dual 3-D rendering 
pipelines equipped with flexible tex- 
ture-mapping engines. It doesn't 
include hardware-based DVD video 
support, however. Close on its heels 
has been the 3Dfx Voodoo Banshee, 
which runs all GLIde games and comes 
with one of the best VGA cores around. 
The Matrox MGA-200 chip produces 



one of the clearest video signals we've 
seen, and its excellent 2-D perfor- 
mance is paired with 3-D that's more 
than ample for business users 
(though not gamers). 

The new ATI Rage 128 chip promis- 
es class-leading 3-D performance 
with support for 32MB of local mem- 
ory for ultra-high-resolution ren- 
dering. Still no word, as of this writ- 
ing, on the much-anticipated 3Dlabs 
Permedia 3, with its unusual, efficient 
texture optimizations and integrated 
LCD controller. 

Less expensive (and less robust) 
options are also available from S3 
and Intel. No matter which chip you 
buy, be sure to tailor your choice to 
your own needs— whether you're a 
gamer or an office user, for 
instance— while keeping the door 
open for further upgrades in the 
future.— Josftieiy 



C^i , jterlal 



Way out yonder. Far, far away. Nowheresville. You can now scan and store images anywhere your heart desires 
with ImageDeck"— Microtek's new Stand-Alone Scanning Appliance? All you need is a wall socket and something 
to scan. ImageDeck is a 36-bit, 600 x 600 dpi desktop scanning appliance that features a 100 MB Iomega 
Zip* Built-in" drive, as well as a 3.5" floppy drive. Images can easily be transferred to a PC or a Mac. 
And if you attach your ImageDeck to a color printer, it doubles as a high-resolution color copier. So no matter 
where you go, there you are — scanning images and making color copies. For more, see us at www.imagedeck.com. 





The ImageDeck scanning appliance from Microtek. Easy to use. Anywhere. MICROTEK 

Better Inu^ Throi^ Imwmtim. 

www.imagedeck.com 

Cm9- ftMnfftwJnglHmiOadlmd S — d Oiaiii ScMiwnt*»Hli «f i ir« gidTHHa erf h*c / «M fc tjln W (11 mini imliiiiiifci iii iigwt liijwifci iii llii iiiinmn iifilmi ni|niii iliihliii 

Choose 091 at www.pcmag.com/lnfollnk 
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MONITORS 



There's one upgrade you 
can make to your PC 
that will have absolutely 
no effect on how fast it 
runs but will still have a 
profound effect on your 
computing experience: buying a new 
monitor. Today's newest 17- and 19-inch 
displays provide better image quality 
than ever before, thanks to narrower dot 
pitches that enhance sharpness and 
increased support for high refresh rates 
to avoid flicker. 

For this roundup, we looked at five 
new flat-faced 19-inch CRTs as well as 
two existing 17-inch CRTs (one flat-faced 
and one not). We ran them all through a 




The 19-inch, 
flat-screen 
liyama Vision' 
Master Pro 
460U& 
tempting 
Tftlne. 



battery of tests using Sonera 
Technologies' software Display- 
Mate (800-932-6323. y\mx:(lis- 
playmate.com). whose custom- 
ized images highlight particular 
features and hone in on many 
image quality problems. When 
it's time to buy a new display, consider 
these results as well as what your needs 
are. If you're a heavy graphics or CAD 
user, consider a larger, more high-end 
monitor. If you're primarily an office user, 
you might opt for something cheaper that 
can still produce clear text and the refresh 
rates you need. Gamers will want the 
biggest screen they can afford; perfect 
image quality is not a must. 



19-INCH MONITORS 

As one of the least expensive 19-inch flat- 
screen CRTs, the liyama VisionMaster Pro 
450 is a good value. Based on a Mitsubishi 
Diamondtron NF aperture grille tube 
(with an aperture pitch ranging from 0.25 
mm to 0.27 mm), it has a maximum reso- 
lution of 1.600-by- 1,200 at an 80-Hz 
refresh rate. On-screen menus are logical, 
though an overly short 6-second time-out 
delay often removes the menus before 
you've finished making adjustments. 

Photos looked sharp in our labs and 
had accurate colors, though focus pat- 
terns in DisplayMate weren't quite as 
tight as the other monitors'. Color con- 
vergence was off just a bit, but this was 
largely correctable with user con- 
trols. Unlike the other units, the 
VisionMaster Pro doesn't come 
standard with USB connectivity; 
it's available as a $100 option. 
($700 street; iiyama North Ameri- 
ca Inc., Costa Mesa, CA; 800-394- 
4335; www.iiyama.com.) 

The Mitsubishi Diamond Pro 900u 
gives the most bang for the buck of 
all the monitors we tested. It's the 
I , - , - second-least expensive 
I ^ S and has the largest view- 
able screen size (18 inch- 
es). The Diamondtron NF 
delivers a top refresh rate 
of 85 Hz at 1,280-by- 1,024 and 75 
Hz at 1,600-by- 1,200. 

The Diamond Pro 900u includes 
an internal USB hub with two 
upstream and three downstream 
ports, one of which is on the front 
panel for quick device connections. 
A front-mounted button makes it 
easy to switch between two PCs, 
either of which can control the 
monitor via software and an upstream 
USB connection. On-screen controls are 
excellent. 

During our testing we saw sharp color 
and screen focus, with only minimally 
noticeable DisplayMate flaws. ($800 
street; Mitsubishi Electronics America 
Inc., Cypress, CA; 800-843-2515; www 
. mitsubishi-display. com. ) 

Packed with advanced image control 



mm 
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CHOICE 



features, the excellent NEC MultiSync 
FP950 provides stable and attractive 
image quality. It has a top resolution of 
1,920-by- 1,440 at a 73-Hz refresh rate. A 
button on the front of the display selects 
between PCs connected to the MultiSync 
FP950's D-sub and BNC jacks. Image 
quality is superb, with particularly solid 
screen-power regulation control, as well 
as the least noticeable red/blue miscon- 
vergence on the sides out of all the CRTs 
reviewed here. ($900 street; NEC Tech- 
nologies Inc., Itasca, IL; 800-632-4636; 
www.nectech.com. ) 

Sony's latest flat-panel CRT monitor, 
the Sony GDM-F400, has the smallest stripe 
pitch and arguably the best display quality 
here. The FD Trinitron has a consistent 
0.22-mm grille pitch across the screen. The 
top resolution is 1,600-by- 1,200 at 85 Hz, 
which is further enhanced by the small 
grille pitch. Additional image control 
components include the Sony HiDensity 
Electron Gun with Enhanced Elhptical 



UPGRADE TIPS 



Monitors 



' Don't run the refresh rate faster than 
necessary; it can degrade image 
sharpness. Start at the lowest setting 
and Increase the rate until you no 
longer see flicker In the screen. 

' Simllariy, don't use a higher color 
depth than necessary, to avoid fuzzi- 
ness. For example, if 18-bit color is 
enough for your applications, don't 
change your settings to 32-bit. 

' Avoid putting your monitor In front of 
a window or bright light source, to 
avoid reflections In the screen. 

' Adjust your monitor to produce the 
best possible picture, increase the 
brightness so that dari( grays are vis- 
ible, but not so much that true-blaci( 
backgrounds start to turn gray. To 
adjust light shades, use the 
Contrast setting. 

■ Take frequent "eye breaks" to help 
reduce eyestrain and fatigue. 
Alternately focus on objects close to 
you and on objects as far away 
as possible. 
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Millennium G200 rjTj 

Best mainstream j ^ i 

business accelerator UB 

December) 998 Hwi 

Compaq Deslctop EN 450 fJT] 

Model 6450)(/U00/CDS 

witti Millennium 0200 SO ]SSSl 

Best high end corporate PC BWl 
December 1998 

Vactra VL Series 8 HE qTj 

with MGA-G200 jdj 

Best high end corporate PC ^| 

October 1998 HI" 

HP VectraVE Series B rjT 

with Productiva GlOO iJI 

Best nnainstream corporate PC \Sm 

December 1998 BW 




"Best business accelerator" 



Matrox Millennium G200 

Whether you're looking to upgrade your current PC with a Matrox video card or to purchase 
Matrox as an integrated component in today's advanced, next generation PCs, you're guaranteed 
award-winning performance at a new, low price. 



"Best high end corporate PCs" 



Compaq Deskpro EN A50 and HP Vectra VL Series 8 HE 

With over 450 international awards under our belt, we know what it takes to make your 2D, 
3D and DVD graphics come alive. It's a blend of superior speed and visual quality. The most 
reliable, unified drivers. And a comprehensive upgrade path including digital Flat Panel. 

"Best mainstream corporate PC" 

HP VectraVE Series 8 

Choose between Matrox's standard 2D, 3D and DVD support with the Millennium G200 series, 
our PC to TV' bonus feature with the Mystique G200, or the 'Swiss Army knife' support for 
multimedia connectivity and video editing with the Marvel G200-TV. 

Make Matrox the standard for your business or home PC. 
> Visit our web site at www.matrox.com/mqa or call 1-800-362-9343 
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Millennium G.'OO SMB AGP 



Tht itftts w*rt performed vwthoul independent veriticAtton by Zitf-D«vts Zitf-Dsvtt rrukts no repr«Mnl«lions or 
warranties as to the resutl 0( lt>e tests WmBpnch. 3D WinBench and WinMark are trademarks o( ZiW-Davis Inc 
in the US and olhc countnes All tests performed with Windows 98 on an Intel tAOBX motherboard configured 
VMlhadOOMhi Pentium Hand 128MB of lOOMh; SDRAM WinBench 99 Bus<ne» run al 12SO(1024i24bpp(a7SHz 
refresh 3D WinBench 99 run at 102A«748>U6pp tfple buffered with libit 2 at 85Hj refresh under DirectX 6 0 
Matroi Millennium G200 configured with 8MB of SGRAM for the AGP Bus and usmq dnvet revision k SO 
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INTERNET COMMERCE 



a site for this 
a store for that 
an url for links to other things 
maybe 

• • • 

isn't there 

one online store 

that has everything I need 

for my business 
? 

« 




Yes, there is. 

L^MMERICA 

Internet commerce as it was meant to be. 



IBM. PANASONIC. HEWLETT-PACKARD. COMPAQ. AMANA. KODAK. SHARP MICROSOFT. SEE ANYBODY YOU RECOGNIZE HERE? WEBE 
ISRALN PHILIPS MAC.NAVOX. BUSH. EI-SON. KISHEK MULTIMEDIA KUJIHLM TCOM-US ROBOTICS. TENEX IBICO. LEXMARK. NOKIA. N< 
BCXA RESEARCH. COSCO. ACME UNITED. RAM COLE ROLODEX. SANEORD. BRENTHAVEN. DR. SOLOMON S. DISNEY INTERACTIVE. PA 
MARTIN YALE. MICROTEK. SAMSUNG. POR. MIRIAM WEBSTER. SEAGATE. FILEMAKER. SAUNDERS. READ RIGHT. PULSAR. RAWLINGS. I 
CREATIVE. RUBBERMAID. SPECTRACOM. HARTMAN LUGGAGE. GLOBAL. INTUIT HAMMERMILL PAPER. HOLMES. UMAX. CURTIS MAT! 
HASBRO. ADAPTEC. KWIKSET. SHOPVAC. CHANTAL. PELONIS. MAURICE C.ERARD IMATION HITACHI WATERMAN. 3DO. GRAPHIC UT 
DOREL ADIDAS. POWER QUEST SL WABER. MINDSCAPE. ORIGIN. INTERPLAY ACCO BLIZZARD C-PHONE, BIC GET THE POINT' SMEA 
BPL APC. OKI. PERFECT DATA. SEAGATE. SMART MODULAR TECHNOLOGIES. SIERRA. MOBILPrV ELECTRONICS SURVIVOR. PENDAFLEX 



Cl 



r.ciidl 



^^/'Iri^/^should you be buying your business products at Value America? Because we 
have transformed the awesome potential of Internet commerce into a practical and convenient reality for 

-„.„^..™„_„,..„. 

Our range is not ^^^P restricted to one or two product categories. We are, rather, a unique and incredibly 
broad Internet-based source for business equipment and office supplies. Brick & mortar office-supply 
"superstores" may boast of 7,000 products. We have ^^^S over four times that — if you don't count the 



computers and thousands of consumer products. Our secret (aside from hard work and hot technology) is 
our direct ^||||^| relationship with hundreds of the country's most respected manufacturers: you'll never 
again get caught in the gray-market whataya-mean-there's-no-warranty jTrnff^ '^'"ap- Our dedicated 
team of business-to-business sales specialists are always there for you. Oh, and one more thing — 

Value America's prices: always competitive, often the lowest around, and occasionally downright ridiculous. 

www.ValueAmerica.com 

(888) 510-VALU option #3 




3M. CL APPLIANCES. ALTEC LANSING. CANON. AVERY TOSHIBA. TECHNICS. ZENITH. KJTCHENAID. TIMEX. SANYO. CVSIO PHONEMATE. DURACELL. OLYMPUS. CASIO. 
I'OLAKOlU VIEW SONIC. TEXAS INSTRUMENTS. INTERMETRO. BROTHER. ACER. RCA. ACTIVISION. AT-A-GLANCE. FASCINATING RNE PRINT, NO? ADOBE DYMO. VISIO. 
St. FILEMAKER. COREL. MATTEL MEDIA. UUNET. CROSS PENS META CREATIONS. DAY-TIMER. TRIPP UTE. CULUGAN. DELONGHI. TOP ELITE. CYBERMEDIA. SAFCO. NEC. 
LLOWES HOOVER. CURTIS. WEST BEND. SINGER. IGLOO. MITSHUBISHI. PING. SIRCO. DEWALT STEBCO. THE BATTERY STORE. GLOBAL VILLAGE. MCAFEE. KELLYREST 
W i l t WESTERN DIGITAL. PLANTRONICS. XIRCOM. JETFILL. ,TCOM-MEGAHERTZ. KENSINGTON. TEAM CONCEPTS. INTUIT SHALL I GO ON? VERBATIM. CONGOLEUM. 
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Correction System and GeoLock 
Plus circuitry, all to help ensure a 
smoother and more solid display. 

The front panel has an input- 
si mice selection button, as well as a 
joystick-like tool called the Display- 
Mouse for navigating the on-screen 
menu. An upstream USB port sits on the 
back of the monitor, with two down- 
stream ports on each side of the monitor 
base. In our labs, we saw dead-on image 
focus with great colors and no noticeable 
moire patterning. The GDM-F400 is a 
terrific choice. ($1,000 street; Sony Elec- 
tronics Inc., San Jose, CA; 800-352-7669; 
www.sony.com/displays. ) 

A very fine, well-thought-out monitor, 
the ViewSonic PT795 boasts a maximum 
resolution of 1,920-by-l ,440 at 73 Hz, but 
images looked better to us at 1,600-by- 
1,200 (at 87 Hz) and 1 ,280-by- 1.024 (at 101 
Hz). USB connectivity consists of one 
upstream and four downstream ports, with 
two of each on the left side and two of each 
on the right. There are two menu buttons 
for on-screen image controls, one for the 
full set of controls and one for just bright- 
ness and contrast — a convenient grouping. 

During DisplayMate testing, the 
ViewSonic revealed only minor moire 
patterning, which was controllable with 
the on-screen image adjustments. Color 
convergence was excellent, and focus was 
very good, though we noticed minor 
frame pulsing during full-screen power 
regulation tests. ($1,000 street; View- 
Sonic Corp.. Walnut, CA; 800-888-8583; 
www. viewsonic.com. ) 
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17-INCH MONITORS 

With its PureFlat stripe-mask 
tube, the Panasonic PanaFlat PRO 

is competent but suffers from 
some noticeable image flaws. 
Though billed as a high-end 
monitor, its performance doesn't 
justify the price premium for the 
flat screen. With a stripe pitch of 
0.24 mm and a viewable area of 
15.9 inches, the PanaFlat PF70 is 
capable of resolutions of up to 
1 ,600-by- 1 ,200 at a 69-Hz refresh 
rate. It can also handle 1,024-by- 
768 resolution at up to 106 Hz. 

In our labs, colors weren't as 
crisp as on some other monitors, 
and there was some noticeable 
discoloration at the edges of the 
screen on the color-purity tests. At 
l,024-by-768, single-pixel vertical 
lines were thinner than horizontal 
ones, and there were some small 
convergence errors along the left 
edge. On the other hand, the moire con- 
trols were extremely effective, and the 
screen geometry and image regulation 
were excellent. ($680 street; Panasonic 
Computer Co., Secaucus, NJ; 800-742-8086; 
www.panasonic.com/alive. ) 

The NEC MultlSync E70G+ 
isn't a flat-screen CRT, but as a 
past Editors' Choice in this 
monitor size, we include it for 
comparison purposes. Its image 
quality should suit most main- 
stream business needs, and it's 
a good deal for the price. With a 
diagonal viewable size of 15.6 
inches, a 0.25-mm stripe pitch, 
and an NEC-made CromaCiear 
Invar shadow mask, it s capable 
of up to 1 ,6(X)-by- 1 .2(K) at 65 Hz. 
It can also generate an 85-Hz 
refresh rate at l.()24-hy-768. 

During our testing, color 
uniformity was good, and verti- 
cal and horizontal lines 
appeared to have equal thick- 
ness. Convergence and screen 
geometry were excellent. The 
monitor's only major weakness 
was strong moire patterns and 
no controls available to counter 
them. ($500 street: NEC Tech- 
nologies Inc.. Itasca. IL; 800- 
632-4636; www. nectech.com. ) 
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THE LCD OPTION 

If budget is less of a constraint, you may 
want to consider an LCD monitor as an 
upgrade. These displays weigh just a frac- 
tion of a CRT of similar diagonal screen 
size and take up much less desk space. 
They also provide breathtakingly sharp 
images. On the downside, they work best 
at one resolution (because each pixel is 
addressed directly), they cannot produce 
as rich a range of colors in general, and 
they do not provide as wide a viewing 
angle when you're not looking directly 
into the screen. 

If you want the best image quality in 
a flat monitor, consider getting one with 
a digital interface. A few graphics 
adapters are designed to work with both 
digital and analog monitors, but it is 
likely that your existing system does not 
include this feature, so you will also 
need to upgrade your graphics adapter. 
Plan on spending $1,500 to $2,000 for a 
15-inch digital-interface LCD monitor 
(roughly equivalent in actual viewable 
screen size to a 17-inch CRT display) 
and $3,000 for an 18-inch LCD (equiva- 
lent to a 19-inch CRT). 

You can also get 15-inch LCD moni- 
tors for less than $1,000, but these use an 
analog interface. This means they 
can attach to the same graphics 
adapter as your existing CRT mon- 
itor, but the images are not as crisp 
and clear as you'll find with a digi- 
tal interface panel. — Bruce Brown 
and Alfred Poor 
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Mitsubishi Is Changing The 
Face Of Desktop Monitors. 




Introducing Mitsubishi's Award- Winning 
Diamond Pro' 900u With The Breakthrough 
DIAMONDTRON NF " CRT. 

Mitsubishi's new DIAMONDTRON NF 
(Natural Flat) CRT technology represents an 
unprecedcntcJ improvement in the way you'll 
liHik at monitors from this moment on. The revo- 
lutionary-, tnily flat'taced CRT creates distortion- 
free, intuitively correct images that are much 
easier on your eyes. Con\entional CRTs produce 
curves and distortions that are hard on your eyes, 
increasing tatigiie and reducing productivity. 
DIAMONDTRON NF CONVENTIONAL FLAT 




You've come to expect crisp, clear images tnmi 
Mitsubishi's award-winning DIAMONDTRON 
monitors, and now the innovative Diamond 
Pro 900u takes monitor performance to an even 
higher level. Tlie Diamond Pro 900u delivers 
consistently accurate image quality' - side to 
side, center to comer. In addition, Mitsubishi's 
patented CRT manutactunng priKcss makes the 
Diamond Pro 90Cu stay brighter up to twice as 
long as conventional CRT designs. First in a 
family of DIAMONDTRON NF iminitors, the 
19-inch (18.0-inch DVl*) Diamond Pro 900u has 
a maximum resolution of 1600 x 1200/75 H:. For 
added flexibility it also features a self-powered 
USB hub that allows two independent computers 
to share the display and a single set of USB 
devices. DIAMONDTRON NF monitors are 
just flat-out better. l''''l! 
For more information EL ^ddy 
contact Mitsubishi f*! WjWKR 
Electronics today. 
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USA: 800-843-2515 • Canada: 800-387-9630 
QW/KFAX: 800-937-2094 
www.mitsubishi-display.com/pb/pmg/900u 
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WE'VE SPENT 



15 YEARS OBSESSING 



ABOUT COLOR PRINTERS 



AND ALL WE 



THINK ABOUT IS HOW 



TO GET LOADED. 




www.coloratwork.com 



Take it from us. we know what should go into a printer. Our ColorStix* ink 
is a good example. Since each color has a unique shape, loading the Tektronix 
Phaser" 840 printer is as easy as loading a stapler. And just as quick. In 
fact, everything's quick. Print speed is twice as fast as a typical color laser. 



Tektronix 

/ 




LOADS FAST, PRINTS EVEN FASTER. 




So easy in, easy out could be this printer's motto. But that's exactly the kind of thinking we put into all 
our printers. So you can think about more important things. Like how to celebrate seeing color at work. 
Take a load off your mind by calling 1-877-362-6567 ext. 1577 The call is free and so is all the black 
ink you will ever need. You can learn more at www.coloratwork.com 

e 19(19 'loLlrunix. Ini:. Inklronix. I'liusi-i. anil ColorSlix arc ruKistemd trademarks of Tektronix, Inc. ChoOSe 001 at WWW.pcmag.COm/infolink 




It wasn't too long ago that stand- 
alone sound boards looked like 
an endangered species, thanks to 
new integrated sound chips 
appearing on PC motherboards. 
Then along came DirectSound3D 
(DS3D), a key component of Microsoft's 
DirectX API suite that defined a standard 
way to position sounds in 3-D space above, 
below, or even behind the listener. The 
industry quickly embraced the new stan- 
dard, making positional 3-D sound effects 
this year's hottest new feature and making 
3-D chip sets the hottest addition to new 
sound cards, especially for playing games 
and listening to — or writing — music. 

The most sophisticated technology is 
Aureal Semiconductor's A3D 2.0, which 
runs off the company's Vortex 2 proces- 
sor. A3D's Wavetracer function creates a 
physical model of an acoustic environ- 
ment, including reflective surfaces, vari- 
able sound sources, and a number of 
other effects that simulate sound coming 
from around corners, through walls, and 
across distances. A competitor is Creative 
Labs' EAX, which, though less advanced, 
compensates by bundling a variety of spe- 
cial enhancement features, including a 
number of preset acoustic environments. 

Another factor helping jump-start 
sound technology is the increasing popu- 
larity of DVD. Playing a 5.1-channel 
DVD soundtrack requires a system with 
either a built-in Dolby Digital decoder 
and six speaker outputs, or a digital out- 
put that can send raw data to an off- 
board decoder. This has resulted in a 
new generation of PCI boards that use 
powerful accelerator chips and often 
provide digital I/O and 4-channel analog 
speaker ports. Despite all this complexi- 
ty, setting up the new boards is a breeze, 
thanks to the PCI bus's rapidly maturing 
plug-and-play capabilities. And upgrad- 
ing to a new accelerator can be surpris- 
ingly inexpensive. 

For this roundup, we tested four popu- 
lar sound cards on a 266-MHz Pentium II 
PC with 32MB of RAM, running Microsoft 
Windows 98. To test performance — espe- 
cially in 3-D — we ran Audio WinBench 99 
and a few catmed videos from vendors. 



CREATIVE LABS SOUND BLASTER LIVE! 

The one card we tested that costs more 
than $100 is the Creative Labs Sound 
Blaster Live! ($200 street). But the price is 
easy to justify. Resting atop the main 
board, which is equipped with four speak- 
er outputs, is a secondary breakout card 
that consumes one backplane space but no 
slots. The card adds S/PDIF (short for 
Sony/Philips Digital Interface) input and 
output ports, a digital DIN connector for 
5.1-channel systems, and mini-DIN jacks 
that let you attach a joystick and an exter- 
nal MIDI module. Documentation is 
excellent, and installation took us only 10 



UPGRADE TIPS 



Sound Cards 

Buy PCI, not ISA. Even plug-and-play ISA 
sound twards can be torture to set up, 
and virtually all of ttie latest sound chips 
require PCI to deliver top performance. 

If you expect to use your PC to play 
DVDs with Dolby Digital 5.1-channel 
sound, choose a card with an S/PDIF 
digital output. You'll need it to drive 
your multichannel surround-sound 
speaker system. 

Be sure your computer's chassis has 
enough room to hold your new sound 
board. Many new boards consume two 
backplane spaces, and others require 
an optional breakout card or daugh- 
terboard to add functions such as 
digital I/O or four-speaker output 

Don't assume you'll be able to reuse 
the CD audio cable currently plugged 
into your motherboard. Many older 
motherboards aren't furnished with 
today's standard CD connectors— a 
must for the latest sound cards. If you 
need one, check the board vendor or a 
local computer parts store. 

^f" Choose a board that off-loads proces- 
sor-intensive tasks to a sound-pro- 
cessing chip, such as the Aureal Vortex 
2 or the E-mu EMU10K1. Why spend 
money on a new upgrade card that will 
only slow down your machine? 



minutes. The card's EAX sound technolo- 
gy generated convincing positional effects. 

On our 266-MHz Pentium II test-bed. 
Audio WinBench 99 reported only 10 per- 
cent CPU utilization while the board was 
playing 32 simultaneous high-overhead 
44.1-kHz DS3D audio streams. It reported 
a mere 1.5 percent utilization when the 
board played 32 standard DirectSound 
streams. The 64-voice hardware synth pro- 
duced acceptable sound, and the software 
synth generated accurate MIDI. 

Despite its higher price, the Sound 
Blaster Livel's over-the-top feature set 
and software bundle make it a good 
choice for just about any sound-process- 
ing task. ($200; Creative Labs Inc., Milpi- 
tas, CA; 800-998-5227; www.sblive.com.) 

DIAMOND MONSTER SOUND MX300 

The latest from Diamond Multimedia has 
fewer bells and whistles than the Sound 
Blaster Live!, but in many ways it's more 
impressive. In addition to four- 
channel output, a generous soft- 
ware bundle, and foolproof setup 
routines, the Monster Sound 
boasts some of the most powerful 
MIDI and 3-D we've seen. Its Aureal Vor- 
tex 2 chip can accelerate up to 96 Direct- 
Sound and 16 DirectSound3D audio 
streams and provides a 320-voice synthe- 
sizer that produces smooth, detailed Gen- 
eral MIDI and Roland GS output. 

The Monster Sound supports a broad 
selection of algorithms — including DS3D, 
A3D, and EAX— plus MPEG-3 encoding 
and playback and the DOS-based Sound 
Blaster Pro standard. Its Dolby Digital 
and software MPEG features can remix 
5.1-channel DVD sound tracks for four- 
speaker playback, and an optional daugh- 
terboard, which should be shipping by the 
time you read this, will add S/PDIF I/O 
for true six-speaker Dolby Digital output. 

Our only beef is the card's high CPU 
utilization. It used over 7 percent of the 
CPU's resources to render 32 Direct- 
Sound voices and consumed a whopping 
60 percent when playing 32 Direct- 
Sound3D voices. ($100; Diamond Multi- 
media Systems Inc., San Jose, CA; 800- 
468-5846; www.diamondnim.com.) 
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You want to e-mail. 
He needs to download. 
She'd like to surf. 
Who will be left standing 
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Follow instructions on the other side 
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Inverted Foldout slip-sheet 



1. Open the foldout page 

2. Insert this sheet with 

1. Front side touching the free page 

2. Arrow pointing to the fold 

3. Slice the folded edge 

4. Close the page and slip-sheet 
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HOME PHONEUNE NETWORKING" 

An amazing little innovation that lets everyone in the 
house connect to the Web and to each other all at 

the same time' 
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Dig«alCn 
lOKfeps 
Microson 
MicKiGon 
Compaq\ 

$2, 

HomePtu 
AddS99 

JBlProS 
AddSta 

Presano ( 
Add $44; 



Fast Internet ac 



COMPU 



1900-368 



RECENT COMPAQ AWARDS 

PRESARIO 5600 - Julj /August 1998. FAMILY PC, 
Family PC, Recommended Av* ard 

PRESARIO 5600 - Miffuu / Septemher 1998. 
WINDOWS MAGAZINE, WIN List 

PRESARIO 5600 SERIES - June 1998. 
BOOT MAGAZINE, Kick Ass Product 

PRESARIO 1600 - October 1998. 
EQUIP MAGAZINE, S Star Rating and 
Hi st ( ivi rall Notebook Award 

PRESARIO 5600 - \Wm/xrr 1998. PC COMPUTING 
MAGAZINE, 1998 Most Valuable Product Award 



Bin prin Intel Pentium I Pnmsiir. 366 MHz 

13,3 TFT AcDve Matrix Display 
128 MB SyncDRAM expaixtaUe to 192 MB 
6.4 GBUItraOMA Hard Dnve 
2nd-Generation DVD-ROM Dnve" 
256-liit AGP Accelerated Graphics vi/2.5 MB VRAM 
56K ITU V.90 Modern' 
Smart Uton Battery 
2S6 KB integrated 'On-chip' cache 
External Iomega Zip Drive 

MoiHir Office 97 Smal Busress Edition i VVtndovvs^ 



COMW 

Intel Pent 
isjin 

128 MB 
64GBL 
2nd-Gen 

56KITU 
SmaitU 
256 KB 



$3,649 



P«rs«ulinwi«i 192 MB SyncDRAM Add $150 
these optioni: — 

1 0.0 GB unra DMA Hard Dnve:' Add S3S0 

Port Replicator Add S129 



MS Oft 

Ucrosol 

$3 



10.0 
Extras 
Tripp b 



AlprloesaniMnveCofnpaqCllradseiinopnM. Pncntfmmdonotiid^ Produds and prt» nw n l» u S anty Acluil nM iinc miy Mtry SfMoHcallans ind [nM m lubpid to 

Not al Convaq Presano modals are mlaM In al ivM ittra *S0 hn ton ol bilemet Access s diosen Irom Convaq eeenwl Seliv Ttw SO Iree tnn tnjtt tM used owr a ao-dey pedod tram miui setup A vau aedl can) « raound to mm sen 
MhougnnoawgesiMbeiicijnediMMSO-lwlilallwagM "CardlvZndc^^ 'Fornaiddnvai.Ge>baail«ias. 'rruveoimdenaaiedeaignad 

to aloar laskc doartoads Item K56<la a VW a>i«lar< 11^ souosa. Mamn 

nBsiKayi«ylttiti1 soon 3600 KS4 ■32XM8ia)-lmdatairaiialifiaiesn«)«aiyliaiit800 n4a00l(B« WmiMlittatltiM-^ IXOVD-nOH" 
'M-Getwaun OW-ROM Onns tut at a leghet ntantnum ttarafat rate of up to 2 76 MB4 (xmpared to tst-Genetalion OVD-ftOM Ottws mtitcti tift at a manrun iraivter lals ol « to 1 .348 Wfi 'One yeer parts ard labor "G LJte/56K V9Q updates may 




Peace, harmony, and multiple Internet access. Signs of a happy household. 

It happens to the best of families. Thev get a computer or two (or three). Thev discover the Internet. 
And then they drive each other completelv and utterlv insane. "It's mv turn to go online." "No, it's mv turn." 
"Is not!" "Is too!" Was this what the Internet promised? The people at Compaq don't think so. Which is 
whv we created these new Compac] Presario 5600i Series Internet PCs. Thev're the first computers to 
offer Home Phoneline Nctworking."'This ama/ing little innovation lets you plug your family's PCs into existing 
phone jacks, so you can all surf the Net at the same lime, using the same |)hone line! So while Dad 
c-mails his college roommate, the ki<ls can visit their school's Web site. You can also share printers, 
transfer files, and even play games with each other. .And there's more, like one-touch Internet access and 




PRESARIO 56001-450 with Home Phoneline Networking'* 

M PenHum II Pmessor. 450 Ml; 128 MB SyncORAM expandable b 384 MB 
13.0 GB UtraDMA HardDnw 6K. WD KM One 2XAGP Graprtcs W 
8MB SGRAM Aiieal 8820 PO AuJo Card 1.5Mb Max Digilal Modem- 
JBL Pro Speakers Dgital DeaMy Imaging Center'' 10 Mbps Eltieniet Port. 
Cable Modem Ready Home Phoneline Netvmrtong fa 2 computers" 
MiCTOSolt' Featured Home Collection + MS Wort Microsott Windows*98 
Compaq V720 1 7- Monitor (1 5.9" VIA) $2,199 



50 free hours on the Net* Plus, these PCs arc available with a 1 .5Mb Max Digital Modem'', which works with 
vour 56K dial-up access sources for incrediblv last access right awav. As an added bonus, it lets you talk on the 
phone while you surf. .Ami since it's ADSL and cable modem ready',' vou can tap into those high-speed 
technologies as soon as thev come to vour area. Ol course, these PCs are loaded with all the other features 
you'd expect from Compaq. Like Intel' Pentium' II |)r()cessors, thrilling 31) graphics, DVD or CD-ROM drives, 
Dolby Digital Surround Sound, and more all at an incredible value. So now, vour lamilv can e-mail, 
download, and surf in a whole new way: peacefully. 



c\ 
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CflUPAfl PDESARin ■SMM-ISII 


rfiAjPAn PRF^Rin 


tM* FMum* 1 Processor, 350 MH; 


Intel Pentium 1 Processor. 350 KK 


128 MB SyncORAM eapandable to 384 MB 


64 MB SyncOAAM expandatile to 384 le 


1 3.0 GBUtraDMA Hard Onve' 


10.0 GBUItraOMA Ham Dnw 


32X Max CO-ROM Drne* 


6X DVD-ROM Drive' 


2X AGP Graphics w/8 MB SGRAM 


Diamond Viper 550 AGP «i/16 MB SDRAM 


Aureal 8820 PQAudn Can) 


Aureal 8820 PQAudoC^ 


56KnilV9CModem' 


S6KIIUV.90 Modem' 


J8L Pro SpeaKers 


JBl. Pro Piemuni Speakers w/Sutwoofer 


10 Mtips Ethernet Port. CatXe Modem Ready 


10 Mbps Ethernet Port, Cable Modem Ready 


MtaosoT Office 97 Small Business Edition 


Microsoft Featured Home Colectlon & MS Won] 


Microsoft Window*98 


McrosoftWindows98 


Compaq V720 17- Monitor (ISr VIA) 


Compaq V720 1 7' Monilor 115.9" W) 




$1)699 


$1,599 


6X DVD-ROM Olive* 


128MBSyncORAM: 


Add $59 


Add $120 


Compaq V910 19' Monitor (18.0' VIA): 


13.0 GBUtraDMA Hard Drive;' 


Add $170 


Add $65 


Iomega Zip BuW-in'Dnve: 


Iomega Zip Built-in' Drive: 


Add $79 


Add $79 




COMnMPflESAnO 56001 



Can I have it all? 



COMPAQ PRESAflH) 16001-300 


COMPAQ PRESARI0 16001-266 




Intel Pentium II Processor. 300 MHz 


Intel Pentium II Processor. 266 MHz 




141" TFT Active Matrix Display 


13.3'TFT Active Matrix Display 




64 MB SyncDRAM expandable to 128 MB 


64 MB SyncORAM expandable to 128 MB 




4.0 GBUtraDMA Hard Dnve' 


4.0 GB UltraDMA Hard Drive' 




2nd-Generation DVD-ROM Drive' 


24X Max CD-ROM Drtve* 




2S6-t)it Accelerated Graphics w/2.5 MB VRAM 


256-Ut Accelerated Graphics w/2 5 MB VRAM 




56K ITU V.90 Modem' 


56K ITU V 90 Modem' 




Smart Lilon Battery 


Smart lilon Battery 




256 KB Integrated 'On-chip' cache 


256 KB Integrated 'On-chip' cache 




MS Featured Home Coilection & MSWindows98 


MS Featured Home Collection 




Folio Carrying Case 


MSWindows98 




$2/499 


^1 QQQ 




6.4 GB mtraOMA Hard Drive : Add $100 


128 MB SyncDRAM: Add $200 




Extra Smart Ulon Battery: Add $129 


Briefcase Carrying Case: Add $119 




Xicom 10/100 Etiemet PC Card: Add $169 


External Iomega Zip Drive: Add $149 






COMPAQ PflESARK) 16001 & 1900 




pentium*][ 



www.compaq.com/attiome or 1-877-255-1289 

Buy direct from Compaq, or purchase yours at y^^ 



COMPAa 

Better answersT 
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COMPAQ PRESARIO 56001-450 

Inter Pentium" II Processor, 450MHz 
128 MB SyncDRAM expandable to 364 MB 
16 8 G8 UltraDMA Hard Drrve' 
6X DVD ROM Drive' 

Diartind Viper 550 AGP «/16 MB SDRAM 
Diamond Monster Sound MX300 PCI Audio Card 
1.5Mb Max Digital Modem* 

JBL Pro Studio with Dual Stibvuoofers (160 watts total) 

Digital Creativity imaging Center' 

Home Phoneline Networlong ' tor 2 corrputers" 

10 Mbps Ethernet Port. Cable Modem Ready 

Iomega Zip Built-in" Drive 

Microsotf Office 97 Small Business Edition 

Microsoft Windows'98 

Presario FP700 Flat Panel Monitof (15.0" VIA) 



$3,349 



Penoraliieit 256 MB SyncORAM: Add $300 
by choosing: - 
22 0 GB \mm Higb Peilomiance Dnve': Add $225 

TnppUe 700 Watt UPS Add $189 



Can I have it all, and then some? 



1 




COMPAQ PRESARIO FP700 MONITOR 




COMPAQ PRESARIO IJ9CX) PRINTER 






Dual-head '• ■ irr,' inlqet :-;r,rnology 


XGA 1024 x 768 Resolution 




l^-speed. high-quality text and graphics, e««n on plain paper 


Detachable JBL Pro Spealters (not shown above) 




Upto 1200x 1200DPIresolubon 


Integrated Telex* Microphone 




User-quality text and sharp color prints 


Digital Flat Panel (DFP) Interlace 




Print speeds: 


Energy Star Compliant 




Up to 8 pages per minute black 


Universal Power Supply 

$899 




Up to 4 pages per minute color 

$199== 



www.compaq.com/athome or 1-877-255-1289 

Buy direct from Compaq, or purchase yours at your favodte retailer. 



TAKE ADVANTAGE OF COMPAQ VALUES 
AT THESE QUALIFIED RETAILERS. 

ABC Warehouse 

American Appliance 
American TV 
Best Buy 
Big City Express 
Brandsmart USA 
Circuit City 
CompUSA 
CompUSA Direct 
COW 

Computer Town 
Conn's 
DataVision 
Dillard's 
Fred Meyer 
Fry's Electronics 
Future Sliop 
the good guys! 
h.h. Gregg 
Insight 

J&R Computer World 

Micro Center 
MicroWarehouse 
Multiple Zones 

Nationwide Computers & Electronics 
Nebraska Mega Mart 
Office Depot 
OfficeMax 

PC Connection 
PC Mall 

PC Richard & Son 

PC Warehouse 

RadioShacl( 

RCS Computer Experience 

Sears 

Staples 

State Street Discount 

Tiger Direct 

Tops Appliance City 

T-Zone 

TheWiz 

VISIT A COMPAQ BUILT FOB YOU 
CUSTOM PC CENTER AT THE 
LOCATIONS HIGHLIGHTED IN BOLD. 




pen^ium*]! 



COMPAa 

Better answersT 
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TURTLE BEACH M0NTE60 II A3D 

The Turtle Beach Montego II A3D looks 
like the Monster Sound, and both are dom- 
inated by Aureal Vortex 2 chips. Not sur- 
prisingly, the Montego matches the Mon- 
ster Sound's awesome 320-voice synth and 
dazzling A3D positional effects. The Mon- 
tego's 18-bit DACs provide greater 
dynamic resolution than the 16-bit ones on 
other boards, and it renders DS3D more 
efficiently. CPU utilization is a bit high, 
however, and the direct-purchase version 
lacks Dolby Digital and MPEG-3 encod- 
ing, doesn't support Roland GS MIDI, and 
ships with ho-hum software. 

By the time you read this. Turtle Beach 
hopes to release a similarly priced con- 
simier-gaming version equipped with bi- 
directional digital I/O, two more speaker 
ports, and a heftier software bundle. ($100; 
Voyetra Turtle Beach Inc., Yonkers, NY; 
800-233-9377; www.tbeach.com.) 

YAMAHA WAVEFORCE 192 DIGITAL 

The Yamaha WaveForce 192 Digital is 
the lowest-priced accelerator we've seen 
with digital-output capabihties, but it can 
accelerate only eight simultaneous 
DirectSound3D voices, resulting in high 
CPU utilization on DS3D titles (66 per- 
cent when playing 32 44.1-kHz voices). It 
lacks 4-channel output, and its minipin 
digital-output is problematic, requiring 
an adapter to work with RCA-style 
S/PDIF ports. 

Most frustrating is the WaveForce's 
three-synthesizer MIDI implementation. 
A flexible, 64-voice hardware synth sup- 
ports General MIDI, Roland GS, and XG 
patch sets. Yamaha's S-YXG50 general- 
purpose software synth adds another 128 
voices, but wind instruments are played 
by a different software synth that uses 
physical modeling. In hands-on testing, 
hardware voices sounded fine but many 
patches were distant and cramped, and 
the physical-modeling synth often gener- 
ated distortion. 

The WaveForce does include a com- 
petitive software bundle and 3-D spatial- 
ization capabilities. It also supports 
DS3D, A3D 1.0, and CRL's Sensaura 3-D 
sound technology, which can move 
sounds disorientingly close to your ear. 
($100; Yamaha Corp. of America., Buena 
Park, CA; 714-522-9011; www.yamaha 
.com.) — Don Labriola 



SPEAKERS 



Upgrading your PC's 
speaker system used to 
be pretty straightforward: 
You simply looked for a 
model with the highest 
power ratings and the 
heftiest subwoofer you could afford. 
These days it's not so simple. Late-break- 
ing technologies — such as flat-panel dri- 
vers, USB digital sound, and multichannel 
surround audio — have generated all sorts 
of exotic new designs. At the same time, 
the latest generation of traditional analog 
desktop speakers sound better and cost 
less than ever before. 

AHALOO SYSTEMS 

A fine traditional model is the Altec Lans- 
ing ACS4S.1. Combining the familiar 
ACS43 PowerCube satellites with a pow- 
erful new bass module, it's a good all- 




TheBose 



MediaMate 
is a great 
Bonndaystein 
for those 
who dont 
need a lot of 
heavy bus. 



around performer with 
high volume levels and a 
solid low end, despite ho- 
hum clarity, spaciousness, 
and imaging — and a 
boomy subwoofer. But it 
lacks major flaws and delivers exactly the 
kind of sound many users want at an 
affordable price. ($79 list; Altec Lansing 
Technologies Inc., Milford, PA; 800-258- 
3288; www.altecmm.com.) 

The Bose MediaMate is a terrific two- 
piece system. Transparent, uncolored. 



and with a high end that seems to go on 
forever, it produces breathtaking sound; 
the only flaw is its lack of a bass unit, 
which reduces dynamic range and virtual- 
ly eliminates output in the lowest regis- 
ters. ($200 street; Bose Corp., Framing- 
ham, MA; 800-444-2673; www.bose.com.) 

Far less appealing is the three-piece 
Boston Acoustics MicroMedia. Its tiny satel- 
lites and underpowered bass unit never 
get loud and produce muddy, veiled 
sounds. Imaging is also rather poor. ($149 
list; Boston Acoustics Inc., Peabody, MA; 
877-333-4001 ; www. bostondirect. com. ) 

The classic three-piece Cambridge 
SoundWorks system is no longer head and 
shoulders above the competition, but its 
perfectly matched components produce 
smooth musical output and a tight low 
end. Throw in the $50 rebate and it's still 
a contender. ($99.99 list, after $50 rebate; 
Cambridge SoundWorks Inc., Newton, 
MA; 800-367-4434; www.hifi.com.) 

A more impressive system is the three- 
piece InterAct Advent Powered Partners 
A\I290, with its startling clarity, spacious- 
ness, and imaging. Its wall-mountable sub- 
f~y~^ woofer generates superb upper- 
i ^ Si level and midlevel bass. A badly 
^T^^lllpgned power-saving sleep 
[DlfQRS' mode frequently mutes the first 
CHOICE hall-second of playback, and the 
satellites" poor shielding can cause monitor 
interference. But from a purely sonic 
slandpoint. it's stunning. ($100 street; 
InterAct Accessories Inc., a division of 
Recoton Corp., Lake Mary, FL; 407-333- 
1392; www.poweredpartners.com.) 

The three-piece Labtec APX-4620's large 
subwoofer generates amazing wall-shak- 
ing bass. Despite a slightly veiled high 
end, the midrange is spacious, and the 
integrated Spatializer 3-D sound 
enhancement is downright bombastic. 
($114 list; Labtec Inc., Vancouver, WA; 
360-896-2000; www.labtec.com.) 

USB SYSTEMS 

The biggest problem with the above speak- 
ers is that they run off the relatively noisy 
analog signals generated by your comput- 
er's CD player or sound board. One solu- 
tion is to upgrade to a digital system, which 
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Cl:, 



all means, think OUtside the box. Just put it all bacl< when you're done. 



Copyrighted material 




Do WHAT YOU WANT TO DO." 



www.sony-hifd.com 



UPGRADE TIPS 



Speakers 

Speakers with similar features can 
sound very different, so read reviews, 
audition friends' systems, and patron- 
ize only stores that let you listen 
before you buy. 

Experiment with placingyour speakers 
around the room. Position the satel- 
lites so that a mono signal appears to 
be at dead center, and move the 
subwoofer closer to a back wsUI to 
increase the bass. 

Don't buy a USB speaker unless you're 
running Windows 98. Windows 95's USB 
audio drivers can't stream digital 
audio over the USB bus. 

i^g^ When buying a multichannel speaker 
system, make sure your sound board 
has the correct outputs. You'll need a 
digital S/PDIF output for 5.1 channels. 



accepts virtually noise-free input through 
the USB bus. USB speakers also offer nifty 
features like on-screen menus and bundled 
sound applets. But installation can be com- 
plicated, requiring you to load multiple dri- 
vers and utility software. They also have 
stringent system requirements, including 
Windows 98 and a CD player that can 
stream digital audio. 

One of the first USB models on the mar- 
ket was the Altec Lansing Digital PowerCube 
ADA70, a three-piece system with the same 




THE ULTIMATE 



Upgrade Guide 



bass module as the ACS45.1. Its min- 
imal USB features merely add \ ul- 
ume and tone controls to the stan- 
dard Windows mixer, and its sound 
quality suffers from a mediocre high 
end, fuzzy imaging, and limited % ol- 
ume. ($129 list; Altec Lansing Tech- 
nologies Inc., Milford, PA; 800-25S- 
3288; www.altecmm.com.) 

A more robust USB system is the 
Microsoft Digital Sound System 80, 



The Cam- 
bridge 
SoundWorkB 
DeskTop 
Theatre 6.1 
delivers 
remarkable 
surround 
sound, 
which 




includes spiffy ten-band equali/cr soft- 
ware, 3-D sound enhancement, 
and on-screen versions of all its 
physical controls. Installation was 
hampered by several crashes, but 
we gritted our teeth and kept 
rebooting until the self-configuring USB 
drivers got everything right. Sound quality 
was awesome, with high volume levels, a 
detailed spacious midrange, and tight, 
authoritative bass. ($192.50 list; Microsoft 
Corp., Redmond, WA; 800-426-9400; 
www.microsoft.com/speakers. ) 

FLAT-PANEL SPEAKERS 

Another neat new desktop technology is 
the flat-panel driver. Once restricted to 
audiophile home systems, these wafer- 
thin devices radiate sound in a straight 
line rather than in a hemisphere like con- 
ventional cone drivers. Their light weight 
and low excursions provide superior high- 
frequency performance, and they have 
enough surface area to match the bass 
response of larger cones. 

The Kwong Benwin Hat Panel BVV2000 has 
flat-panel satellites that each consist of a 
small vibrating exciter disk attached to a 5- 
by 7-inch sheet of rigid plastic. Alas, the 
design is seriously flawed, resulting in limit- 
ed volume and almost no high end or imag- 
ing. Even worse is the barely audible cone 
subwoofer. which we drove into gross dis- 
tortion by adjusting the tone controls. ($129 
list; Kwong Quest LLC, City of Industry, 
CA; 888-923-6946; www.benwin.com.) 

More successful is the striking Sonigistix 
Monsoon MM-1000 Multimedia Speaker Sys- 
tem, which includes 4- by 8-inch 
flat satellites designed with the 
same paper-and-magnets tech- 
nology used in conventional 
cones. Despite a slightly rolled- 
off high end, this uncolored sys- 
tem produced decent volume 
and fine transparency. Its sub- 



Thc Sonigistix 
Monsoon 
flat-panel 
■ystem 
produced 
amailngly 
clear sound. 




woofer also provided solid upper and 
middle bass. ($199 list; Sonigistix Corp., 
Little Rock. AR; 877-722-8346; www 
. monsoonpower.com. ) 

DOLBY DIGITAL SYSTEMS 

The DVD industry hasn't yet hit its stride, 
but it has already begun to spawn desktop 
surround-sound systems that support the 
Dolby Digital 5.1-channel format (five full- 
range speakers and one subwoofer). Most 
include Dolby Digital decoders, and many 
are compatible with older surround tech- 
nologies like Dolby Pro Logic. But they 
need PCs with appropriate software and 
either multichannel analog outputs or dig- 
ital I/O connectors for surround effects. 

The Cambridge SoundWorks DeskTop 
Theatre 5.1 is the best-sounding 5.1-chan- 
nel system today. It includes four tiny 
Cambridge PC Works satellites, 
one larger SoundWorks center- 
channel satellite, an off-board 
decoder, and a PC Works sub- 
woofer. Installation is straight- 
though routing the system's 



EOtTORS' 
CHMCE 



forward, 

maze of cabling took us close to an hour. 
At higher volumes, the system's high end 
became harsh and its subwoofer petered 
out, but at moderate volumes, it filled the 
room with beautifully uncolored, detailed 
sound. The easy-to-use decoder accepts 
Dolby Digital, Pro Logic, and analog sig- 
nals and can even process two- or four- 
channel analog input for six-speaker play- 
back. ($299 list; Cambridge SoundWorks 
Inc., Newton, MA; 800-367-4434; www 
.hifi.com. ) — Don Lahriola 
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How to scan and e-mail 
a photo from their scanner. 



How to do it 
from ours. 



One small step for scanners. 
13 fewer steps for you. 




Let's face it, most scanners are not as simple 
as they are supposed to be. 

Drag and drop, plug and play, 
billions of colors, and all the other 
terms and specs don't make a bit of 
difference when all you want to do is 
e-mail a photo, scan a page of text 
into your word-processor or any of the 
other tasks you do countless times a day. 

PaperPort OneTouch offers a simpler, more elegant 
solution. It does most of the work for you, thanks to tight 
integration with our PaperPort software. 




Drop in your original. Push a button. It's that easy. Hold 
down a button, change a few settings, and your 
scanner is practically a whole new machine. 

Sure, we have all the specs and 
features you expect in a 
quality scanner. But we 
.^^^ think you'll be much more 

, s: impressed with those five 

, ^ friendly buttons up front 



\ 



PaperPort OneTouch. 
All scanners should be this simple. 



OneTouch 

300x600 dpi optical resolution 
36-bit color (internal) 
S99 after mail-in rebate 



OneTouch 



600x1200 dpi optical resolution 
36-bit color (internal) 
$169.99 after mail-in rebat* 



PPC WORLD 

Hhil WORLD CLASS 



P«(»fPort On«Toucn Scanrw 



* Printer port pass-through design • Lift-ofT lid • Includes PaperPort software 
• Windows 95/98/NT 4.0 compatible 
Choose 043 at www.pcmag.com/lnfolink 



V^visioneer 




Visit our website at pcm.visioneer.com 



•Estimated U.S. street price after $30 mail-in rebate. Rebate valid In the U.S. and Canada at participating resellers. © 1998 Visioneer, Inc. 
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DVD UPGRADE KITS 



If you're thinking about upgrad- 
ing an aging CD-ROM drive, be 
sure to replace it with a DVD- 
ROM or DVD-RAM kit. These 
drives play all previous CD for- 
mats as well as the new DVD 
movie, game, and edutainment titles. 
Though more expensive, a DVD-RAM 
drive also serves as a removable-storage 
drive (for backups and the like) with a 
generous 4.6GB of (formatted) capacity 
per cartridge. And the newest 2X DVD 
drives can move data at up to 2.6 MBps, 
which is equivalent to the speed of a 16X 
CD-ROM drive. 

For this roundup, we looked at four 
DVD kits. Each includes a hardware 
MPEG-2 decoder card that lets you use 
the drive to watch movies. Note that some 
manufacturers believe there's sufficient 
surplus processing power in a high-end 
desktop PC for decoding MPEG-2 
movies in software. To find out how prac- 
tical this approach is. we ran in-house 
tests comparing software decoding 
against hardware decoding on two base 
machines — an NEC Pentium 11/300 and a 
Dell Pentium 11/400. Each used the 
Matrox Millennium G-200 AGP graphics 
card, which is compatible with software 
DVD via a $10 online purchase. 

We performed our evaluations using 
movies such as Twister and the test disk 
that accompanies Jim Taylor's book 
DVD Demystified. With software DVD 
decoding, we saw startlingly jumpy scenes 
with lots of tearing and color shifting. 
Hardware DVD, using the Creative Labs 
kit (reviewed below), was satisfactory. 

All four kits in this group share some 
similar features. For example, all use PCI- 
based decoding cards with analog video 
overlay for displaying DVD images on 
your PC's monitor, along with automatic 
adjustment, which makes configuration 
easy. All also offer composite and digital 
audio output. 

The Creative Labs PC-DVD Encore 5x is 
the best of the bunch. It includes 
a Matsushita-made DVD-ROM 
drive and Creative Labs' own 



men 



pany's DynamicXtended Resolution Tech- 
nology (Dxr2), which is designed to permit 
scaling of images to higher resolutions 
without artifacts at up to 1,280-by-l ,024 at 
24-bit color depth. We didn't test the board 
at that resolution, but we did notice fewer 
scaling artifacts on a full L024-by-768 
screen than with the REALmagic card in 
the other kits reviewed here. The software 
interface resembles a typical home-enter- 
tainment remote control. Although this 
isn't as full-featured as the REALmagic 
interface, it worked well. 

On our benchmark tests, the Encore 
was the fastest of this group in terms of CD 
access time, at 106 milliseconds, and it had 
one of the fastest CD-ROM transfer rates, 
at almost 20X (2,966 KBps). On the DVD 
throughput test, the transfer rate ranged to 
about 2.5X (specifically to 3,815 KBps), 
which didn't match the company's claims 



but was still fast for this roundup. 

Decoded video images were excellent, 
with fine details preserved and no obvious 
motion artifacts. There was only a small 
amount of shimmer in finely textured 
areas. The only significant problem was 
that the wide-screen aspect ratio of 16:9 
was squeezed horizontally when we scaled 
the image to full-screen, but this wasn't a 
problem when we viewed the image in an 
unsealed window. For its price and perfor- 
mance, the Creative Labs PC-DVD 
Encore 5x is the one to beat. ($250 street; 
Creative Labs Inc., Milpitas, CA; 800-998- 
5227; www.soimdblaster.com.) 

The $500 Hi-Val DVD-RAM offers all the 
playback advantages of the other kits in 
this roundup, plus the benefit of a 
read/write storage device you can use for 
backup and near-line storage. The bun- 
dled Toshiba DVD-RAM drive is the 



How to Install a DVD Drive 



BEFORE YOU 

START 



GROUND 



VOURSOF 



Lightly touch your 
PC's metal chassis 
to discharge any 
current from your 
body. Then unplug 
the power cable. 



muTvouu 
NEED 



Needle- Antittatlf 
Phillips-head nose wrist 
screwdriver pliers strap 



1 



TTURN OFF YOUR COMPUTER AND 
OPEN THE CASE. Locate an available 
PCI slot for the MPEG-2 decoder card (if 
your kit includes one). H you're installing 
a SCSI drive and you don't yet have a 
SCSI controller in the system, you'll 
need a second slot for the SCSI card. 



Available 
drive bay 





ALOCATE AN AVAILABLE 5.25- 
INCH DRIVE BAY that opens onto the 
front of the case. Remove the bay cover 

If necessary. 



Available slots 



decoder card for MPEG-2 play- 
f. back. The card relies on the com- 



2 



►REMOVE THE END 
BRACKET for the selected slot, 
insert the card, and secure the 
card's own end bracket 




168 Pr MAGAZINE MARCH 9, 1999 



Copyrighted material 



THE ULTIMATE 



Upgrade Guide 



only SCSI-2 device among the four kits 
reviewed here, and it's packaged with an 
Adaptec 2940 controller card. 

We were disappointed to find that the 
kit ships without the jumper required for 
making DVD-RAM functions available. 
The sparse documentation does show how 
to add the jumper — once you obtain one 
or locate one in your spare-parts drawer — 
but this is an unnecessary complication. 

Once we added the jumper, installation 
proceeded smoothly, and it was easy to 
format the DVD-RAM media quickly. 
(The formatted media provides 2.3GB per 
side.) The kit includes the same REAL- 
magic decoder card as the other Hi-Val 
kit, and movie results were nearly identi- 
cal. On speed tests, the media produced a 
maximum CD transfer rate of about 12X 
( 1 ,806 KBps); the rate was just shy of 2X 
for DVD (2,730 KBps).The Hi-Val kit is 
rough around the edges and lacks the pol- 
ished documentation you'll find with some 
other kits, but it works well once you get it 
running. ($500 street; Hi-Val Inc., Santa 

ITCONFIGURE THE JUMPERS ON 
YOUR DVD DRIVE For an IDE drive, set 
the jumpers for either master, slave, or sole 
drive, depending on what else is on the 
channel. For a SCSI drive, set the jumpers 
to the correct ID or termination setting. 




Ana, CA; 714-953-3000; www.hival.com.) 

Hi-Val's third-generation DVD-ROM 
upgrade kit, the Hi-Val OVD-3, is a fine 
product that nevertheless falls short of the 
Creative Labs entry on price and perfor- 
mance. It comes with a Toshiba IDE 
DVD-ROM drive and a REALmagic 
decoder card whose software interface 
resembles the front panel of a VCR, so 
you can easily take advantage of different 
DVD movie features, including different- 
language sound tracks and subtitles. 

During testing, the Toshiba drive 
exceeded the claimed speeds, reaching 
about 22X for CD-ROM (3,383 KBps) and 
about 2.5X for DVD-ROM (3,785 KBps). 
On movie tests, there was some small but 
noticeable jitter along the left and right 
edges of the image window in all cases. 
Continuous-tone areas (such as close-ups 
on faces) tended to posterize slightly, and 
there was noticeable shimmer in textured 
surfaces. There were no motion artifacts in 
unsealed windows; but when we enlarged 
images to full-screen, there was some evi- 

▼ATTACH THE CABLES Connect the DVD 
drive to the IDE or SCSI bus and to the power 
supply. Also connect the DVD drive to your 
sound card — or connect the decoder card (if 
included) to the DVD drive and sound card. 
(H you already have a CD-ROM drive, you 
can use a micro stereo patch cord to con- 
nect the external headphone jack on the 
DVD drive to your sound card's line-in jack.l 




7 ▼CLOSE THE CASE turn on the power, 
and install any necessary drivers or 
software.^^gMMBM|^^^ 



\ 




UPGRADE TIPS 



DVD 

DVD movies are encoded for different 
world regions; be sure to configure 
your MPEG-2 decoder card for yours. 
Tfie United States and Canada are In 
region 1. 

If you're Installing a new I DE drive and 
this Is the first time you've ever used 
your PC's secondary IDE connection, 
make certain the connection Is acti- 
vated In your system BIOS. 

If you're using a SCSI drive and there 
are other devices on the SCSI chain, 
make sure to assign the drive a unique 
ID and to terminate the chain correctly 
(only at Its two ends, when you have 
added the new drive). 

Computer monitors have better 
resolution than standard televisions, 
so to get the most out of the Improved 
Image quality of DVD movies, watch 
them on your monitor. 

^f- For the full DVD movie effect, get a 
sound system that accepts digital 
audio Input and can process Dolby 
Digital surround sound (also known as 
5. 1-channel sound). 



dence of comb effects on the leading edges 
of moving objects, as well as more pro- 
nounced shimmer on textured surfaces. 
($280 street; Hi-Val Inc., Santa Ana, CA; 
714-953-3000; www.hival.com.) 

The NewCom Cinema II Plus DVD Multi- 
media Kit closely resembles the Hi-Val 
DVD-3. It's a well-designed product that 
will please many users, but it's not up to 
the standard of the Creative Labs kit. It 
comes with a Hitachi IDE drive and the 
same PCI-based REALmagic decoder 
card as in the Hi-Val kits. 

The Cinema II performed similarly to 
the Hi-Val DVD-3, including posterization 
in continuous-tone areas, some shimmering 
in textured areas, and some scaling and 
motion artifacts when the image was 
zoomed to full-screen. On our speed tests, 
the drive reached 14X for CD (2,198 KBps) 
and almost 2X for DVD (2,620 KBps). 
($230 street; NewCom Inc., Westlake Vil- 
lage, CA; 800-563-9266, 818-597-3200; 
www.newcominc.com.) — Alfred Poor 
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JLOPPY DISK DRIVES 



If you're looking for a higher- 
capacity upgrade to your floppy 
disk drive, there's a wealth of 
alternatives to choose from. For 
this story we looked at four of 
the market's most viable options, 
each of which uses a different format. 
Most of these drives come in several con- 
figurations, usually parallel-port, internal 
IDE, and internal SCSI. In our labs, we 
tested IDE versions of all of them except 
for the Sony HiFD, which at the time of 
this writing is available only in a parallel- 
port model. 

Physical installation is essentially iden- 
tical for all four IDE drives: Set the 
jumpers for master, slave, or sole drive; 
mount the drive in a bay; and connect the 
power and data cables. You can then boot 
up and use any of these drives immediate- 
ly, at least in Microsoft Windows 98. 

The rather obscure but competent 
Caleb UHD144 offers 144MB capacity as 
well as backward compatibility with tradi- 
tional floppy disks. The drive fits into 
either a 3.5-inch bay or a 5.25-inch one via 
a special mounting kit (sold separately). 
Windows 98 and NT 4.0 recognize the 
UHD144 automatically, but as a pre- 
caution it comes bundled with a disk of 
drivers for DOS, Windows 3jc, 95, and 98, 
and Windows NT 3.51. On our tests, the 
UHD144's performance was a distant sec- 
ond to the Iomega Zip Drive and only a 
little better than the Imation SuperDisk, 
which was faster when reading but slower 
when writing to disk. ($80 street; three 



UPGRADE TIPS 



Floppy Disk 
Drives 



' External parallel-port drives are easy 
to Install, but they tend to be slow. If 
speed Is a priority, opt for Internal IDE 
or SCSI. 

■ When comparing drive prices, consider 
the cost of all the disks you're likely to 
buy. A more expensive drive Is some- 
times cheaper In the long run. 



disks, $15.99 list; Caleb Technology 
Corp., Boulder, CO; 303-786-9600; www 
.caleb-bldr.com.) 

The Imation SuperDisk uses the LS-120 
format, which has a 120MB capacity and 
full support for standard 1.44MB and 
720K floppy disks. Like the Caleb unit, it 
fits in a 3.5-inch bay, but the SuperDisk 
includes a mounting kit for a 5.25-inch 
bay. The package 
comes with a set of 
utilities, including an 
accelerator applica- 



lomega's 
competitors— the 
Caleb tTHD144 and 
the Imation 
SoperDiak. 



tant note: A 250MB version should be 
available by the time you read this. ($100 
street; 10 disks, $100; Iomega Corp., 
Roy, Utah; 800-697-8833, 801-332-1000; 
www. Iomega, com . ) 

The Sony HiFD offers a 200MB capacity 
and can read and write to 1.44MB and 
720K floppy disks. Physical setup for the 
external model consists of plugging in a 
power cord and a parallel cable, and op- 
tionally plugging your printer into the pass- 
through connector. In addition, you need 



tion that caches to 
your hard disk. On 
speed tests without 
caching, the Super- 
Disk came in second 
out of the three 
functioning super- 
floppy disk drives. 
The LS-120 format 
is becoming more 
popular, especially 
with laptop makers, 
and Imation report- 
edly will be releas- 
ing a 2.'>()MB version 
of the SuperDisk 
around midyear. ($130 street; 10 disks, 
$100; Imation Corp., Oakdale. MN: 888- 
466-3456; www.superdisk.com.) 

A different business model is at work 
behind the 100MB Iomega Zip Drive, 
which earns our Editors' Choice 
for its performance and ubiquity. 
^ Instead of using the Zip to re- 
~ place floppy disk drives through 
backward compatibility, Iomega 




sees the two drive types coexisting, much 
the way 3.5-inch drives coexisted on the 
same systems as 5.25-inch drives for 
years. And with the largest installed base 
of all these drives (16 million users), it's 
the unit of choice — for now at least — for 
exchanging files. 

The Zip will fit in a 3.5-inch bay but 
also comes with a 5.25-inch mounting kit, 
along with utilities for such basic opera- 
tions as disk formatting. As our tests 
show, it offers the best performance in the 
group, which goes a long way to making 
up for its relatively low capacity. Impor- 



to install a driver from a floppy disk (for 
Windows 3jt, 95, 98, NT 4.0. or DOS). 
Alas, we can't say anything about perfor- 
mance, because the lest unit \% as defective, 
and Sony was unable to provide a replace- 
ment in time for review. ($199 list; three 
disks, $39.99; Sony Electronics Inc., San 
Jose, CA; 800-352-7669, 408-432-1600; 
www.sony. com/sloragebysony. ) 

Another viable option for sharing and 
storing large files is a compact disk-record- 
able (CD-R) or compact disk-rewritable 
(CD-RW) drive. Such devices are avail- 
able from a number of manufacturers, and 
they will let you share large files with any 
computer user with a CD-ROM or DVD- 
ROM drive. They offer 650MB storage 
on either write-once CD-R disks ($2 each) 
or reusable CD-RW media ($12), and 
you can create audio CDs. They do need 
a 5.25-inch bay for installation, however, 
and they also require that you install soft- 
ware before letting you write to disk. 
— M. David Stone 
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FAST CONNECTIONS 



Before replacing your 
modem with a new 56K 
model, find out if your 
phone or cable company 
offers high-speed Internet 
and remote-access con- 
nections for businesses and homes. Cable 
modem, ADSL, and satellite services are 
rolling out rapidly and may be available 
sooner than you expect. 

CABLE MODEMS 

Cable modems provide fast Internet access 
over upgraded cable TV networks. Service 
is generally available only in residential 
areas, and only to about 25 percent of exist- 
ing cable-wired homes; but that's growing 
rapidly. At the end of 1998, there were 
about 500,000 subscribers in North Ameri- 
ca, with nearly 60 percent subscribing to 
@Home. The other two major providers 
are MediaOne and RoadRunner. 

A typical installation costs about $100, 
and the service runs from $35 to $50 per 
month. Downloads range from 384 Kbps 
to several million bps. The cable modem 
itself is an external box that you rent from 
your provider and attach to your PC via 
an Ethernet connection. Most providers 
include the Ethernet card and modem 
installation in their start-up charges. 

The next generation of cable modems, 
slated to be available in the early summer 
of 1999, will likely be internal PCI cards 
or external USB units that conform to the 
upcoming DOCSIS standard. Since hard- 
ware will be standardized, you'll be able 
to purchase it from your local computer 
store. Prices are expected to be $150 to 
$300. Cable modem service almost always 
includes unlimited Internet access, and 
locating a service provider is simple: Just 
call your local cable operator and ask. 

ADSL 

Originally developed as a way to deliver 
video over phone lines, asymmetric digital 
subscriber line (ADSL) is entering the 
mainstream as a data communications ser- 
vice. ADSL delivers up to 8 Mbps down- 
stream over ordinary copper phone lines. 
It's offered by an increasing number of 
local phone companies, but availability is 



spotty and pricing varies widely, with typ- 
ical 1.5-Mbps service ranging from about 
$40 to over $100 per month. Some phone 
companies will act as your ISP for a DSL 
connection, but many just provide a DSL 
connection between you and your ISP or 
your office intranet — which means you'll 
need to factor in the ISP charge as well. 

To use DSL, you'll need a DSL 
adapter, often (and incorrectly) called a 
DSL modem. Some providers give you 
the adapter as part of the service; others 
require you to purchase it from them. 
Expect to pay from $100 to $250 to get 
started. Most new adapters are internal 
ISA or PCI cards. 

Until recently, there were at least six 
varieties of DSL, none compatible with the 
others. But a global standard — G.Lite — is 
now nearly complete, and virtually all DSL 



UPGRADE TIPS 



Modems 

gg"- Before upgrading, make sure your 
phone line can support 56 Kbps. 3Com 
operates a 1r%e phone line test service; 
for details, see www.3com.com/56k/ 
need4_56k/llnetesthtml. 

KlUr Most ISPs have updated their equip- 
ment to support the V.90 standard, but 
some still use x2 and K56flex. Check 
your ISP to see whether It's up to date. 

Some V.34 modems cant be upgraded 
to V.90, because their flash ROM Is too 
small to hold bulky V.90 code. Several 
vendors have trade-up programs; 
check yours for details. 

Out of iRQs? Try a PCi rather than an 
iSA modem. PCI modems can share an 
IRQ line with other PCi peripherals, and 
they're easy to install. 

fgf^ Out of slots and system resources? Try 
USB. External USB modems from Multi- 
Tech, Shark Multimedia, and 3Com 
don't need any PC resources, and the 
portable Shark Leopard Pocket USB 
56K uses less battery power than a 
conventional PC Card modem (www 
.sharkmm.com). 



equipment makers are committed to sup- 
porting it. G.Lite provides up to 1 .5 Mbps 
of downstream speed, and equipment for it 
should be relatively inexpensive. 

1999 should be an interesting year for 
DSL development. Most major regional 
phone companies are planning service 
rollouts, and the first wave of G.Lite 
equipment should hit stores in the spring- 
time — ^just in time for those rollouts. 

The most difficult part of DSL may be 
locating a local provider. Check with your 
local phone company first; if it doesn't 
offer the service, it may be able to direct 
you to the DSL provider in your area. 

SATELLITE 

If cable or DSL isn't available in your area, 
don't despair. DirecPC, from Hughes Net- 
work Systems, offers 400-Kbps download 
speeds no matter where you live or work, 
using a small satellite dish pointed at the 
southern sky. Since satellite is a one-way 
medium, you'll still need the usual equip- 
ment for outbound data, including a phone 
line, conventional modem, and ISP accoimt 
(through DirecPC or a third party). 

There are several models of DirecPC 
systems, ranging from $300 to $700 
(street) and available through computer 
stores and mail order. All offer the same 
data features, though some provide satel- 
lite TV in addition to Internet access. You 
can install the system yourself, or you can 
have it professionally installed for $150 or 
more, depending on the difficulty of your 
installation. Hughes is currently the only 
satellite ISP, so there's no competition to 
turn to if you're not happy with the ser- 
vice. Monthly fees range from a $30 basic 
residential package with 25 hours of usage 
(and the ISP account) to $130 for a busi- 
ness subscription with 200 hours of usage. 
(Hughes Network Systems Inc., German- 
town, MD; 301-428-5500; www.hns.com.) 

ISDN 

Introduced in 1988, ISDN is an all-digital 
telephone service that operates over stan- 
dard copper phone wires. It supplies two 
independent 64-Kbps channels that can be 
used for voice or data. ISDN is widely 
used for corporate remote access, but it 
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Dawn Of The NT Workstation. 




I/O for a blistering 1 2-folcl incnease in bandwidth over other PC workstations." So whether you're into advanced 3D 
nnodeling, complex image processing, or video editing, you can now enjoy a level of throughput and graphics quality 
only Silicon Graphics can deliver And the price? Less than you think. The Silicon Graphics 320" workstation 
starts at just $3,395, less than some add-in graphics cards. Or choose the Silicon Graphics 540" workstation'' from 
only $5,995. Ready to handle up to four Intel® Pentium® II Xeon " processors, it's the most scalable Windows NT 
workstation around. Either way you can finally move from PC clones that crawl — to a machine that truly flies. 
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Inverted Foldout slip-sheet 



1. Open the foldout page 

2. Insert this sheet with 

1. Front side touching the free page 

2. Arrow pointing to the fold 

3. Slice the folded edge 

4. Close the page and slip-sheet "i^^^ 
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After years of clones, it's time for some new DNA. Introducing the newest addition to the Silicon Graphics^ family ot 
visual workstations. The operating system is Windows Nl? And the computer is pure Silicon Graphics. Featunng out 
Integrated Visual Computing (IVC) architecture with the Cobajt"" graphics chipset these breakthrough machines 
move graphics data six times faster than AGP 2X-based workstations' — a massive 3.2GB per second. Translation: 
you can now get outrageous 2D, 3D and digital media performance on a completely compatible, totally affordable 
system. What's more, our IVC architecture integrates 1 0/ 1 00 Ethernet IEEE- 1 394,' USB and professional vide 

To get more information, find a local reseller, or to order call 
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Base system includes: 




Silicon Graphics 320" Visual Workstation, starting at $3,395 

•Integrated Visual Computing (IVC) architecture with Cobalt™ graphics chipset 
'Single (dual capable) /nte/' Penvum'^ II processor 350MHz (up to 450MHz) 

• 128MB ECC SDRAM (expandable to IGB) 

• 6G6 Ultra ATA drive (expandable to 28GB of storage) or optional U/tro2 SCSI dhve 
•3 available PCI slots on two 64-bit PCI buses 

• 1.44MB floppy drive. 32X max. CD-ROM 
•Integrated 1 01 1 00 Fast Ethernet 

• IEEE- 1 394: parallel, serial. USB. video and audio ports 
•Microsoft' Windows NT 4.0 

•3-Year limited hardware warranty with l-yeor onsite service 

Silicon Graphics 320, Modeling Station, $6,343 

•Single Intel'' Pentium' II processor 400MHz 
•256MB ECC SDRAM 
•9GB Ultro2 SCSI drive 

• 1 00MB removable storage drive 

•21" (1 9.8" wewoWej nwntor with Thnitron™ technology 



Silicon Graphics 320, Publishing Station, $8,283 

•Dual Inter Pentium' 11 processors 400Mt-iz 
•256MB ECC SDRAM 
•14.4GB Ultra ATA drive 

• 1 00MB removable storage drive, U/tra2 SCSI controller 
•Polk'- audio stereo speofcers 

•Silicon Grophics I600SW™ /7J"SuperWide™ digital flat panel monitor 
with ColorLock'"' technology' 



Base system includes: 




Silicon Graphics 540"" Visual Workstation," starting at $5,995 

•Integrated Visual Computing (IVC) archaeaure with Cobalt™ graphics chipset 

•Single (quad capable) Intel* Pentium" II Xeon™ processor 450MHz with 5I2KL2 cache 

• 128MB ECC SDRAM (expandable to 2GB) 

• 9GB Ultra2 SCSI drive fexpondob/e to 54G6 of storage) 

• 6 available PO slots on two 64-b/t PCI buses 

• 1.44MB Poppy dnve. 32X max. CD-ROM 
•Integrated 1 01 1 00 Fast Ethernet 

• IEEE- 1 394, parallel, serial. USB, video and audio ports 
•Microsoft^ Windows NP 4.0 

• 3-Year limited hardware warranty with l-year onsite service 

Silicon Graphics 540, Modeling Station, $9,090 

•Single Intel' Pentium' II Xeon™ processor 450MHz with 5I2K.L2 coche 
•2S6MB ECC SDRAM 
•9GBUItra2 SCSI dnve 

• Silicon Graphics 1 600SW 17.3" SuperWide digital flat panel monitor 
Silicon Graphics 540, A/VStation,$ll.657 

•Single Intel' Pentium^ II Xeon™ processor 450MHz with 5I2KL2 cache 
•128MB ECC SDRAM 

•Three 9GB Ultra2 SCSI high performance (lO.OOOrpm) drives 

• Dual stream M-fPEG compression/decompression engine 
•21" (1 9.8" viewable) monitor with Trinitron technology 



Silicon Graphics I600SW Flat Panel Monitor. $2,495" 

• / 7.3" 1 600x 1 024 TFT SuperWide digital flat panel monitor with ColorLod< technology 
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can also be used as an Internet connection. 
Most major ISPs support dial-up ISDN at 
no additional charge. From the user's 
point of view, ISDN works like a conven- 
tional modem connection: Your phone 
company provides the line and phone ser- 
vice, but you need to provide your own 
phone equipment and ISP account. 

To connect a PC to an ISDN line, you 
need a terminal adapter, or TA — the 
ISDN equivalent of a modem. Eicon 
Technologies and 3Com Corp. each offer 
a broad range of internal and external 
TAs starting at around $180 (street). 

If you want to connect your LAN to the 
Internet via ISDN, you'll need a router. 
ISDN routers provide dial-on-demand 
access, so they automatically estabhsh con- 
nections to ISPs whenever LAN users start 
browser or e-mail programs. The inexpen- 
sive 3Com OfficeConnect ISDN ($350 
street) provides excellent functionality for 
up to ten users; the Shiva AccessPort ISDN 
($630 street) is better for larger LANs. 

ISDN pricing varies widely from mar- 
ket to market, even within the same state. 
For example, in the area around Tampa, 
Florida, an ISDN line costs about $40 per 
month, with no usage charges. Move up a 
few hundred miles to Destin, Florida, and 
a line costs more than $80 per month plus 
usage charges. On balance, ISDN is a good 
deal for users who want instant connec- 
tions but can't get ADSL or cable service 
and don't want to pay high satellite rates. 



i ! 
I I 



V.90 MODEMS 

If you can't get any of these fast services 
or if they cost more than your budget 
allows, then it makes sense to upgrade to 
a V.90 modem. But before you do, make 
sure your phone line can get a modem 
connection faster than 33.3 Kbps. (For 
details see "Modem Upgrade Tips.") 

V.90 modems are available in external 
and internal models. If you already own a 
56K unit that conforms to the old x2 or 
K56flex, you can upgrade it to V.90 via a 
download from your vendor's Web site. 
The same is true for some 33.3K modems. 

The least expensive V.90 modem we 
tested, the ActionTec DeskLink Pro PCI Win- 
dows Modem ($60 street), is an internal 
PCI model that offers good performance 
and a rich software bundle. The bundle 
includes Cheyenne's BitWare (telephony 
software with voice mail, caller ID, and 
fax broadcast capabilities). Installation is 
easy, but Windows 98 doesn't include a 
driver; you have to use the bundled instal- 
lation disk. (ActionTec Electronics Inc., 
Sunnyvale, CA; 800-797-7001, 408-752- 
7700; www.actiontec.com.) 

The Boca TidalWave 56K External 
Speakerphone Modem ($130 street) 
includes an external microphone and 
jumper cable to connect to the PC's sound 
input. Voice connections are clear, but the 
front-panel connectors create a mess of 
cables. Performance was good once we 
got past some problems connecting the 
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EDITORS' 4 
HOT LINKS N 



>mik Univanal Serial Bus 

www.usb.org 

The ofHclal Web site fbr USB 
Information. It explains how 
USB works and Includes an 
up-to-date database of ven- 
dors and products. 



www.pf.inag.r.om/hQtlinks 

From ISPs to hard disks, 
there's no more comprehen- 
sive personal computing 
coverage on the Web than 
PC Magazine '5. For the 
online version of this 
upgrades story and more, 
just go to the URL above. 

^ZHT-Davis Benchmark 
Oparatkm 

www.zritiop.com 
Here's where to get your own 
copies of the latest Ziff-Davis 
benchmark test suites to test 
the performance of your sys- 



tem's hardware components. 

^Official VJO Modem 
Standard Site 

<www.vflQ.com 

Go to this URL to learn about 
the newest 56K modem stan- 
dard: how it works, who sells 
compatible products, and 
what the future hoMs. 

>AOSl Forum 

wvw.arisl.nom 
A consortium of vendors 
dedicated to expanding ADSL 
as a communications Inter- 
face. A good source for news 
and technical Information. 



>-8CSI FAQ Pa«B 

www.iiltranat-r.om/'gflfllri/ 

gary/iHaifao.htmi. 
Gary Field has been keeping 
the most complete online 
FAQ page on the basics of 
SCSI technology for years. 

►System Optiraizatkm 
laformatloa 

www.3yaootcom 
This Web site Is devoted to 
hardware component infor- 
mation and to subjective 
evaluations of products, 
Including motherboards and 
processors. 



Fast 

Connections 



■ Dont ditch your modem until you 
determine that your local phone or 
cable company offers one of the high- 
speed connection services. Though 
they're being roiled out by more and 
more providers, coverage is far flr«m 
universal. Be prepared to make sever- 
al phone calls to determine availability. 

- You'll pay a price for speed. The hard- 
ware costs $100 and up; services range 
in price from $35 to $130 per month, 
and often that doesnt Include ISP fees 
of$20to$40. 

■ If you have a fast connection to the 
Internet rather than modem dial-up, 
you can get unlimited AOL service for 
$9.95 a month, versus the typical 
$22.95. 



modem to our 3Com backend equipment. 
(Boca Research Inc., Boca Raton, FL; 
561-997-6227; www. bocaresearch.com.) 

The Compaq Microcom 415 56K External 
Modem with Speakerphone ($150 street) 
comes with a nine-pin serial cable and 
connects to an external speaker or micro- 
phone via side-panel coimectors. Compaq 
bundles lots of software, including Micro- 
soft and Netscape browsers; Adobe Acro- 
bat; Microsoft NetMeeting; PointCast; 
TeamWare's e-mail client, Embla; and 
the data/fax/voice commimications center 
Trio, which uses caller ID to route incom- 
ing messages and faxes. Performance was 
excellent and installation easy. (Compaq 
Computer Corp., Houston; 800-888-0220; 
www.compaq.com. ) 

The internal 3Com U.S. Robotics Courier 
V.Evervttiing Modem ($240 street) is expen- 
sive, but it provides many business-orient- 
ed features, including remote manage- 
ment, automatic redial, and top-notch 
security. Its performance is outstanding, 
and it comes with a generous software 
bundle. 3Com also offers the lower-priced 
3Com 56K Internal Faxmodem ($130 street), 
which performs well and comes with 
excellent documentation. (3Com U.S. 
Robotics Corp., Santa Clara, CA; 800-342- 
5877; www.3com.com. ) — Les Freed 
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Internet and I/O 



^ I/O CONNECTIONS 



If you are considering upgrading, 
don't forget that interfaces are a 
vital part of a PC"s infrastruc- 
ture. A machine with USB or 
SCSI capability and an acceler- 
ated parallel port will expand 
your options and improve performance. 

THE PROMISE OF USB 

Make no mistake: You want USB (Uni- 
versal Serial Bus) connectivity on your 
PC. This interface, standard on most every 
new PC sold in the past 18 months, lets 
you easily connect a range of hot-swap- 
pable devices: mice, joysticks, keyboards, 
scanners, storage drives, printers, and 
more (theoretically, as many as 127 at 
once). If your PC lacks built-in support, 
you can add an internal PCI card that 
gives your motherboard the necessary 
ports. Several makers offer these solu- 
tions; we tested the two-port AOS USB Port 
($30 street) and the Entrega 4 Port PCI ($70). 

Both hubs slip into PCI slots, and each 
worked equally well in our labs. As soon as 
we booted into Windows 98. the OS noted 
the new addition and added drivers. With 
that accomplished, adding a new device 
was as simple as plugging it into one of the 
ports on the hub. The ADS hub offers a 
manual with pictures and detailed instruc- 
tions, but only a one-year warranty. Entre- 
ga offers a three-year warranty but only a 
single-sheet, text-only installation note. 

If you already have USB ports but want 
more, an external hub is the easiest way to 
add them. We tested several four-port 
external models— the ADS USB Hub ($75 
street). Entrega 4 Port USB Hub ($80). and 
Peracom USB Quad Hub ($95). For those 
serious about USB. seven-port models are 
available from these and other vendors. 

Each of the external hubs came with 
an external power supply and status 
lights. Installation is quick and painless 
for all. Each of the three products worked 
right away: Windows 98 consistently 
noted the new device and added it to the 
Device Manger. 

The Peracom USB Quad Hub has the 
most robust LEDs. with indicators for bus 
or local power, reset status, ports in use, 
and "up link" — which blinks under high 
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data loads. ADS provides a power-on 
light and LEDs for each port. The Entre- 
ga 4 Port USB Hub has the smallest foot- 
print and a three-year warranty. (ADS 
Technologies. Cerritos. CA: 800-888- 
5244. 562-926-1928; www.adstecfi.com. 
Entrega Technologies. Lake Forest. CA; 
949-859-8866; www.entrega.com. Pera- 
com Networks Inc.. Cary, NC; 919-379- 
2700: www.peracom.com.) 

Keep in mind that USB is not designed 
for speed and that it is an immature tech- 
nology that still needs some kinks ironed 
out. Right now. only Windows 98 and Mac- 
intosh machines work reliably with it: sup- 
port is limited under Windows 95 and 
nonexistent under Windows NT 4.0. The 
upcoming Windows 2000 (neeWindows 
NT 5.0) should handle USB well, however. 

Be aware that when you're attaching 
new USB devices, bandwidth can be a 
constraining factor. USB shares its 12- 
Mbps pipeline with all the devices hooked 
to it, and it runs data over the computer's 
PCI bus, draining CPU resources. So if 
you try. say. to surf the Internet while 
playing music and printing — all with USB 
devices — performance will suffer. In our 
labs, when we were simultaneously con- 
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interlaces 

Be sure any new USB hub complies with 
USB 1.1 or later. Older models can lose 
data if you mix low-demand devices 
such as mice with high-demand prod- 
ucts such as disk drives. 

^f- Install USB hardware and software in 
the order specified in the product's 
manual. Failure to follow directions 
may prevent the operating system 
from seeing a device or make the OS 
see it twice. Then you have to remove 
it and start over. 

Consider the total bandwidth and 
power requirements when adding new 
devices to a USB chain, and add them 
one at a time. You can slow a system to 
a functional crawl before reaching the 
maximum number of gadgets allowed. 



nected to the Internet with a USB 
modem, playing music over a USB sound 
system, and writing to a USB Zip Drive, 
we noted dropouts in music playback 
while writing to disk and jerky video play- 
back when downloading files. 

Also be sure that any USB product you 
buy is fully compliant with Version 1.1 (it 
should say so on the box or in the docu- 
mentation). The original USB had prob- 
lems running simultaneous signals from a 
single port to both slow-speed devices 
(such as mice) and high-speed ones (such 
as scanners and storage drives). We saw 
this in our labs: Our test-bed PC locked up 
when trying to access a USB CD-ROM 
drive, because the USB port on the 
motherboard was hosting several other 
devices and wasn't Version 1.1 -compliant. 

Note that there's a separate power 
cable on many external hubs, which you 
need to plug into a power supply if you're 
running anything more power-intensive 
than a mouse or keyboard (such as a print- 
er or scanner). Pay attention to detail 
when upgrading to any USB product, and 
read the manual; some products need to 
be installed onto the USB chain before 
you load the software, and others require 
the reverse. USB speaker systems that let 
you eliminate your sound card are among 
the trickiest to get running (for details see 
the sidebar "USB Audio: Ready Yet?" in 
"PC Sound: Better All Around," PC Mag- 
azine. February 9. 1999). Note that if you 
have an older CD-ROM drive that doesn't 
support digital audio extraction (DAE), 
you won't be able to play audio CDs via 
USB without going through the sound 
card (all USB speakers have analog inputs 
for such instances). 

To compare USB with EIDE perfor- 
mance, we copied 95MB of data between 
two Iomega Zip Drives: one EIDE and 
one USB. The EIDE drive took just over 
2 minutes, while the USB version lagged, 
at just over 3 minutes. 

SCSI: THE EXPRESS BUS 

For speed as well as flexibility, consider a 
SCSI port. SCSI offers the ability to daisy- 
chain up to 15 internal and external devices. 
More important, it delivers the speed that 
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MILLENNIA' MAX 

BREAKTHROUGH PRICE! 
COMPLEn INTERNET-REAOV 
450MHI DESKTOP SVSTEM 

$1,999 



• Intel* Pentium' II processor 45OMH2 

■ 128MB 100MH; SDRAM 

• I3GB Ultra ATA hard drive* 

• 17" Micron display 115.9" displayl 
. bX ; : 

• 3Com USRobotics V 90 WinModem" 

. Di.ii . . Tr.T "''.'H .,r«>h.« 

• Microsoft* Windows' 98 

' Miciosoft Office 97 Small Business Edition 

■ Free' Office 20OO upgrade 

• «1 Ranlwd fV MMU Power Dttktop 

• 1-Year Free' Training at Micton Universitv 
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Micron Millennia" - 

PC Magaiine^s Editors' Choice. 

Witli ttie Millennia 0400 just ranked PC Magazine's 
Editors' Cfioice (Feb '991, and tfie Millennia 450 ranked 
tlie «1 450MHz desktop by the editors of CNET 
and the »1 Power Desktop by the editors of PC World 
(Millennia 400 DVD ■ Oct '98, Millennia MAX 450 • 
Nov '98, Millennia MAX 400 • Dec '98), Micron's 
Millennia desktop product line continues a long 
tradition of industry-leading, award-winning 
performance. Perhaps that's why some of the 
most prominent power users around rely on 
Micron. But Micron offers far more than outstanding 
systems. We provide the new tools necessary 
to win in today's demanding new economy, the 
latest of which is called Micron University and 
it's free' with the purchase of any new Micron 
portable or desktop system. 



Exclusive - Micron University - 
The Ultimate Learning Tod. 

In our continuing effort to build not only powerful 
systems, but powerful users, we are proud to 
introduce Micron University. Offering over one 
hundred free' online, instructor-led classes, 
seminars and self-paced tutorials on the hottest 
topics in computing and business today. Micron 
University will turn any Micron owner into a highly 
trained power user. When you combine this 
powerful new tool with Micron's revolutionary 
MPower" purchase program, offering qualified 
users no interest '"or payments for six months 
and our PowerXchange trade-in options, you 
get more than a great machine at a great price, 
you get a deal you probably won't find anywhere 
else. Call today to order your system or visit our 
Web site to find out more about Micron University. 
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SELF-STUDY TUTORIALS. 

Learn on your own by following comprehenwvr (uloruti, involvim| a series of learning 
4^ eiercrtei After you master the skilh and concepts tA ttch lutonal. you can move on 

10 Iftc next lesson w choosa a new topic Vou can lake tutorials to beconte a power user 
on the most popular software applications on Ihe martet ►netudiog Mwosoft Office and 
Windows NT Workstation. 
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MICRON 
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ORDER DIRECT 1-800-515-9204 

Call toll-free or order online at www.Bnicronpc.com/pcmag 



PUT THE POWER OF 

WINDOWS NT nCHNOLOGY 

TO WORK FOR YOU. 

OPTIMIZED FOR WINDOWS NT 



As the first direct PC manufacturer to ship Windows NT back in 
1 ■ '94, Micron's knowledge and experience can help you nuximizt 

your Windows NT network, now and into the future. 
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HIGH-PERFORMANCE. RELIABLE NETWORKING 

_ The Micron ClientPro desktop and NelFRAME server utilue industry standard 
2b technology and are powered by Intel's latest chip set technology, including the 
Intel Pentium II and Pentium II Xeon " processors 




MICRON MAKES IT EASY TO 
THE POWER OF MICROSOFT WIND 





® 



s the industry looks ahead to Microsoft Windows 2000 (built on NT technology), Micron offers 
a way to get ahead of the game today. Whether you're looking to upgrade to Windows NT' 
4.0 Workstation or preparing for a company-wide shift to Windows 2000, our ClientPro' managed PCs 
and Micron " NetFf^AME* servers will be among the first to support the full potential of Microsoft 
Windows 2000. Network-ready right out of the box, built on industry standards, and packing the power 
of the Intel* Pentium* II processor 450MHz, the ClientPro puts more manageable power in your office. 
And if you're looking for a reliable and expandable server, it would be tough to beat Micron's NetFRAME 
servers running with the powerful new Intel Pentium II Xeon " processor. Nothing maximizes a network 
today and tomorrow like Windows NT technology - and no one delivers it better than Micron. And as 
the first PC company to ship Microsoft Windows NT in 1994, it's no surprise that Micron's 
AdwancaDeploy program gives Micron users early access to Windows 2000. 



"MICRON'S NETFRAME 3100 GIVES 
YOUR WEB CUSTOMERS WHAT THEY 
WANT BEFORE THEY CLICK AWAY." 

— PC Compuling. A-List. Best Web Server. Nov. '98 

"MICRON'S DUAL-PROCESSOR 

SERVER RUNS FULL SPEED AHEAD." 

— PC Computing, A-List, Editors' Choice 




So when you're ready to put the power of the ultimate business operating system into your 
office network, look to the experience and affordability of Micron ClientPro managed PCs 
and Micron NetFRAME servers. Call today for more information or to order direct from the 
factory or visit www.micronpc.com/pcmag. 

Micron University - The Ultimate Training Tool 

in our continuing effort to build not only powerful systems, but powerful users, we 
are proud to introduce Micron University. Offering over one hundred free* online 
classes, seminars and self-paced tutorials on the hottest topics in computing and 
business today. Micron University will turn any Micron owner into a highly trained 
power-user When you combine this powerful new tool with Micron's revolutionary 
MPower ''' purchase program, offering qualified users no interest,'" no payments 
for six months and our PowerXchange trade-in options, you get more than a great 
machine at a great price, you get a deal you probably won't find anywhere else. 
Call today to order your system and to find out more about Micron University. 
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PLANNED TECHNOLOGY MIGRATION 



_ To simplify technology planning and implementation, Micron designs all 
Oa ClientPro and NetFRAME systems to have long model lifecycles. consistent 

components and planned technology transitions including the upcoming 

industry shift to Microsoft Windows 2000 



HIGHLY MANAGED 



Based on the Wired for Management specification and Desktop 
Management Interface compliant, ClientPro can be managed from 
a single point on the network And every ClientPro desktop and 
NetFRAME server is backed by Micron's unmatched service and 
support programs 
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THERE'S NO 
TO WINDOWS 



BETTER TIME TO TRANSITION 
NT* TECHNOLOGY. 



icron systems, equipped with the easy to operate IVIicrosoft Windows NT 
4.0 Workstation operating system, allow your business to achieve ^ 
immediate improvements in productivity. The power of a Micron 
system running Microsoft Windows NT Workstation offers the greatest return on 
investment and ensures that you own the best upgrade path to future technology 
such as Microsoft Windows 2000. 
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ORDER DIRECT 1-800-515-9204 

Call toll-free or order online at www.micronpc.com/pcmag 

Choose 098 at www.pcmag.com/infolink 
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Desktop Interfaces 





TYPICAL USES 


BURST DATA- 
TRANSFER RATE 


OUTLOOK 


Internal Peripherals 


ISA 


Sound cards, modems 


2-8.33 MBps 


Phased out by late 1999 


PCI 


Graphics cards, SCSI adapters, recent 
sound cards 


133MBps (new 
version, 266 MBpsl 


Standard add-in peripheral bus for the 
foreseeable future. 


AGP 


Graphics cards 


528 MBps 


Standard in all Intel Pentium II and 
Celeron PCs; coexists with PCI. 


Storage and External Peripherals 


ATA/ 
IDE 


Hard disks, removable-media drives, 
CD and DVD drives 


3.3-33.3 MBps 


Standard internal storage bus for the 
foreseeable future. 


SCSI 


Hard disks, removable-media drives, 
CD and DVD drives, scanners 


5-80 MBps 


Standard high-end peripheral bus for 
the foreseeable future 


USB 


Pointing devices, scanners, cameras, 
speakers, primers, monitors 


12 Mbps 


May eventually replace serial and par- 
allel ports 


IEEE 
1394 


Digital video cameras, high-speed 
storage drives 


400 Mbps 


Will become common in high- throughput 
devices by the end of 1999, 



power users crave: SCSI-based scanners, 
hard disks, and removable-storage drives 
generally outperform their EIDE or paral- 
lel counterparts. And for RAID, high-end 
scanners, and high-speed drives, SCSI is 
often the only connection option. 

The heart of a SCSI subsystem is the 
host adapter, the expansion card that 
marries the other devices to the PC. Mod- 
em versions of such cards are plug-and- 
play PCI devices that take the work of 
managing devices off the PC"s CPU, tying 
up only the PCI bus when data is moved 
off the SCSI chain. As the SCSI standard 
has matured, speeds have increased and 
connectors have been modified. Most 
host adapters now offer a variety of con- 
nectors to support old and new products. 

To set up a SCSI chain, you must assign 
a unique ID number to each device, and the 
peripherals at the ends of the chain must be 
properly indicated as terminations. Termi- 
nation used to be a major headache, but it's 
a lot easier now thanks to self-terminating 
functionality: automated drivers and built- 
in self-identifying features that come bun- 
dled with many drives. Many newer devices 
support SCAM, or SCSI Configured Auto- 
Magically, which detects and sets SCSI ID 
numbers on the fly. 

We compared host adapters from 
Adaptec and ATTO. Each company 
offers a variety of cards, with variations in 
the number of channels, types, and num- 
ber of connections. 

The Adaptec 2940U2W ($4()0 street) sup- 
ports the latest Ultra2 Wide and Narrow 
SCSI-3 products and all legacy devices. It 
has two internal 68-pin connectors (one 
each for single-ended and wide differential 
drives), a 50-pin internal port, and a 68-pin 
external connector. The kit includes a vari- 
ety of internal cables, one for every type of 
supported device. The card is fully plug- 
and-play-compatible under all major OSs, 
and it comes with Adaptec's software EZ- 
SCSI. The software includes tools for 
exploring the SCSI bus and checking on 
attached devices. For those on tighter bud- 
gets, the new Adaptec 2930U2 ($31.*)) is sim- 
ilar to the 2940U2W, but it lacks the con- 
nector and support for Ultra/Wide SCSI-3. 
(Adaptec Inc., Milpitas. CA; 800-442-7274, 
408-945-8600; www.adaptec.com. ) 

The compact, half-size ATTO Express- 
PCI Ultra-2 SCSI ($545 list) has fewer ports 
than the Adaptec product, bundling only 



a single 68-pin wide port and a 68-pin 
external port. It supports both Mac and 
Windows platforms. We installed the card 
without problems in our labs, but it lacks 
the extras that ship with its competitor. 
(ATTO Technology Inc., Amherst. NY; 
716-691-1999; www.attotech.com.) 

To push the limits of SCSI connectivity, 
we hooked up a variety of devices to each 
card — two scanners, a tape drive, two hard 
disks, a CD-ROM drive, and a CD-R 
drive — with similar results. In the early 
days of SCSI-2, it would have taken over an 
hour to set jumpers, configure the adapter, 
and play with the settings for all this — and 
another hour or so to play around to get 
everything running. Now, with SCSI-3. we 
could load the OS in less than 15 minutes, 
and everything worked the first time. 

To test speed, we compared backup 
times for transferring 1GB of assorted 
graphics and data files to an IDE tape drive 
(the Seagate TapeStorTravan) and a SCSI 
version of the same drive connected to the 
Adptec SCSI interface, using Seagate's 
software BackUp Exec (800-327-2232, 
AGl-51)\-15Q\,www.seagate.com). The IDE 
transfer took more than 1 1 minutes; SCSI 
completed the backup in just under 2 min- 
utes. SCSI showed an advantage over USB 
as well. The HP ScanJet 62.50 color flatbed 
scanner, which has SCSI and USB connec- 
tivity, scanned an 8- by 10-inch color image 
in 30 seconds over a USB connection and 
in only 19 seconds using the SCSI interface. 



BEEFING UP PARALLEL PORTS 

In addition to SCSI and USB, the parallel 
and serial ports on your PC are possible 
items for that upgrade shopping list. You 
can find PCI cards that give you extra par- 
allel or serial ports while still occupying 
only one IRQ; and for a Zip Drive, digital 
camera downloads, a scanner, or other 
high-volume operations or devices, you 
can add a high-speed port. 

Lava Computer makes the Lava Paral- 
lel-PCI ($50 street) parallel-port upgrade 
card. We installed one on our test-bed 
and attached a parallel-port version of the 
Iomega Zip Drive. Windows 98 detected 
the card without problems, but we had to 
modify the resource settings so the drive 
would work properly. We also had to run 
an Iomega utility to get the full speed 
advantage from the Lava card. With that 
accomplished, we quickly made back our 
investment of time. We copied a variety 
of graphics and data files, large and small, 
using both the parallel port on the 
motherboard and the new Lava. Times 
varied, but always in favor of the new 
addition. In all cases it took no more than 
half the time of the standard port; often it 
took closer to one-third the time. If you 
use your printer port for more than just 
paper output, the Lava card should be on 
your short list. (Lava Computer MFG 
Inc., Rexdale, Ontario, Canada; 800-241- 
5282, 416-674-5942; www.lavalink.com.) 
— James Karney 
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Zip] 

For a faster 
tax refund 

click send 




IRS e-file is today's way to 
file your income tax — and 
get your refund back in 
half the usual time. Even 
faster with Direct Deposit! 

If you prepare your tax 
return on your PC or Mac, 
take the next step and file 
it electronically too. 

Click! IRS e-file is 
fast, simple, accurate and 
secure. And you can e-file 
24 hours a day, 7 days 
a week. 

Do you owe more tax? 
You can still e-file your 
return now, get fast proof 
of acceptance from the 
IRS, but then wait until 
April 15th to make the 
payment. One option 
allows you to authorize 
a withdrawal from your 
bank account on the 
date you choose, up to 
April ISth. Another option 
allows you to pay with 
your credit card. 

Any questions? Check 
the IRS Web site at 
www.irs.ustreas.gov 
or your tax preparation 
software. 

IRS e-Jile. It's the fastest 
way to get a tax refund. 
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SOLD 



By Larry Seltzer 

Where would you go to buy a 450-MHz Pentium II PC? Probably a computer 
store. Where would you go to get the chance of buying a 450-MHz Pentium II PC 
for a dollar? A Web auction site. 

Auctions take Web shopping to a new level by adding in the X factor of competi- 
tion. This creates a habit-forming Web activity, whether you're seeking bargains on 
computer equipment or indulging your passion for collecting antique cameras. 
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The Best 
Auction Site 
For... 

We looked at more than 100 
auction sites to spotlight 
the best dozen on the Web 
for enthusiasts of every 
stripe. By Alan Cohen 



INTERNET 

Web Aliction Sites 



Tips and 
Information 

The Auction Guide 

■u'liTd.'. auction -gu ide. co m 

Chock-full of handy tips and 
explanations of auctions and 
auction terminology, this is a 
great site for online auction 
basics. Check out the Money 
List, updated monthly, which 
notes those sites where clos- 
ing prices are consistently 
below market value. 

Meta-Auction 
Searching 

Bidder's Edge 

■vjwiL^. bidikrscdvc. com 
A promising concept in need 
of some tweaking: Bidder's 
Edge follows eight of the 
most popular Web auctions, 
including four of the six we 
review here (sorry. Excite 
and Yahool Auctions fans). 

Using the site's 
"J"^ search engine, 
H^^J(> 'ind items, add 
^so t'lfim to your 
^ watch list, and 
track bids from a single 
page. This is terrific in theo- 
ry, but in practice it's a bit 
unreliable. For example, our 
search on "computer" 
returned just one item from 
eBay: a set of Beanie Babies! 

Computer Products 

Onsale atAuction 

oiisalc. com/atauction. htm 

It sounds like a computer 
maker's dream: Use your PC 
to buy more PCs. Onsale 
bests its numerous computer 
auction competitors with an 
impressive selection of both 
new and refurbished desk- 
tops, notebooks, monitors, 
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This is the delicious synergy 
of the Internet and capitalism — 
frictionless commerce — where 
buyers and sellers meet in the 
digital marketplace to 
arrange for a fair price without 
an intermediary. We review the 
auction sites that offer the 
widest variety of items for sale 
and were getting the most 
traffic at press time. We also 
consider the best auction sites 
for those who want to find 
specialized goods such as golf 
clubs and various collectibles. 

Auction houses on the Web 
exist in two forms: person-to- 
person auction sites and house 
auction sites. House auction 
sites, such as FirstAuction and 
Onsale, sell merchandise direct- 
ly to bidders, in a relatively 
traditional commerce relation- 
ship. The house sites auction off 
a company's surplus stock, 
often at bargain prices. 

Person-to-person sites, such 
as eBay, operate more like flea 
markets. They bring individual 
buyers and sellers together and 
facilitate bidding but don't have 
any role in completing the 
transactions or verifying the 
authenticity of the goods. Sell- 
ers describe their products and 
set bidding constraints, such as 
the minimum (reserve) price 
they'll accept for an item. You 
are likely to find anything and 
everything you can think of 
(and some things you can't 
believe!). Almost all of the 
items are used, many are 
sparsely described, and general- 
ly you have no idea who the 
sellers are. This frictionless 
commerce is a good thing? 

Well, yes. Even though the 
environment might seem a bit 
shady, most Web auctions are 
safe places to shop. House 
auctions, of course, are just like 
dealing with any other online 
merchant: You have account- 
ability through established and 
published policies. 

But person-to-person auc- 



EdiToRs' GHoiCe 

* Person-to-person auctions: eBay 

• House auctions: Shop around 
■fcjfci The thrill of competition, the 

prospect of a great deal, and every 
B product you could ever think of — 

magazine! these are what make Web auctions simply ir- 
TJTjT" 'I"^ resistible. The site that best delivers on their 
■J I rn Tfa promise is eBay, our Editors' Choice. 

I L in* No other Web auction site can match eBay 
when it comes to variety, the number of products up for auction 
at any given lime, and most important, the number of people 
buying and selling. eBay makes it easy to find the products that 
interest you with its capable search engine. There is also an ex- 
cellent feedback system, so you can learn a seller's reputation 
before you start bidding. 

If you prefer to buy new products at auction or would feel 
more comfortable buying from a company rather than an indi- 
vidual, you'll find scores of house auctions on the Web. No one 
site stands out for general excellence, but check our sidebar 
"The Best Auction Site For. . . " — giving the best sites for buying 
specific items such as computers. 
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tions have safeguards, too: 
Each site we tested has a feed- 
back system that lets you re- 
view other people's experiences 
with a particular seller, and they 
all support escrow services — 
third parties that act as interme- 
diaries in the transactions. For a 
commission (and possibly a 
small annual fee), an escrow 
service will accept payment 



from the buyer and hold it until 
the product is received in prop- 
er condition. 

Once you try an online auc- 
tion, your biggest concern is 
not going to be the sellers but 
yourself. The last few minutes 
of an auction can get hectic, 
and in all the excitement, we 
have seen people bid prices up 
above retail. 



Our Contributors: Larry Seltzer is a frequent con- 
tributor to PC Magazine. Alan Cohen is a freelance writer. 
Jay Munro was the project leader, and David Lidsky was the 
associate editor in charge of this story. 
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Foldout slip-sheet 



1. Open the foldout page 

2. Insert this sheet with 

1. Front side touching the free page 

2. Arrow pointing to the fold 

3. Slice the folded edge 

4. Close the page and slip-sheet 
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INTERNET 

Wei; Auction Sites 



WeB AuGtioN SitEs: how we tested 



the only way to test Web auction sites prop- 
erly is to get out your virtual bidding pad- 
dle and participate. We spent two months 
immersing ourselves in the process and cul- 
ture of these sites. 

Registering at each site, we took note of 
what was required of us to become a member. 
We paid particular attention to each site's poli- 
cies regarding buying and selling. 

Since there should be more buyers than sell- 
ers, we devoted most of our time to being a 
buyer. We created a wish list of dozens of 
products, ranging from a 300-MHz Pentium II 
PC to autographed Mark McGwire memorabilia. 
Then, we went on to try finding these products 
at each site over the course of our testing, 
using both the search capabilities and each 
site's directory structure. 

We monitored, participated in, and bought 
products from auctions at each of the six 
reviewed sites. We tracked opening bids, the 



ebb and flow of bidding activity, and winning 
bids to judge the traffic at each site and the 
potential for bargains. We sought out auctions 
in as many varied categories as each site 
offered, looking for any particular specialty. 

The bidding experience at each site was a pri- 
mary concern. We evaluated the flexibility of the 
bidding software, proxy bidding, the reliability 
of notifications, and the amount of detail about 
each product, as well as the payment and ship- 
ping options. We reviewed each site's design — 
its interface, integration of features, and the 
ease with which you can navigate the site. 

Furthermore, we considered the safeguards 
available to buyers in knowing who the seller is. 
We looked for detailed seller ratings and com- 
ment pages, the ability to retract bids, escrow 
services, and the level of personal information 
members must publish. 

To evaluate the best site for sellers, we care- 
fully analyzed every site's bidding traffic, the fee 
structure for listings and prominent placement, 
and the required user information disclosure. 





Auction 
Universe 
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Excite 
Auctions 




Onsale 
atAuction 


Yahoo! 
Auctions 


POWER 


eBay 


FirstAuction 


Bidding experience 


Good 


Good 


Fair 


Good 


Good 


Excellent 


Product selection 


Fair 


Excellent 


Fair 


Good 


Good 


Fair 


Product search 


Excellent 


Excellent 


Poor 


N/A 


Fair 


Fair 


Product directory 


Excellent 


Good 


Fair 


Good 


Good 


Excellent 


Selling experience 


Excellent 


Excellent 


Fair 


N/A 


N/A 


Good 


EASE 


Bidding experience 


Good 


Excellent 


Good 


Excellent 


Good 


Excellent 


Product search 


Good 


Excellent 


Poor 


N/A 


Fair 


Good 


Product directory 


Good 


Good 


Fair 


Fair 


Good 


Excellent 


Selling experience 


Excellent 


Excellent 


Excellent 


N/A 


N/A 


Excellent 



N/A — Not awlicable: The site does not have this feature 



Add Web auctions to your 
list of places to look for just 
about anything. Not only will 
you get a shot at a great deal, 
but you may also have fun. 

Auction Universe 

www.auctionuniverse. com 

All reviews by Larry Seltzer 
With the best thought-out dir- 
ectory structure of any auction 
site and a very capable search 
engine. Auction Universe 
impresses as a site with what it 
takes to be the best. But a good 
auction site needs lots of buyers 
and sellers, and as you explore 
whafs up for auction, you'll 
quickly discover that there's not 



a whole lot for sale here. I 'nlcss 
you want to be a pioneer, you'll 
probably want to go to eBay, 
because so much more is avail- 
able for purchase there. And if 
you're a seller, you'll find more 
potential buyers. 

As at eBay and other per- 
son-lo-person sites, you'll find 
thousands of Beanie Babies for 
sale, but while browsing other 
categories such as photo equip- 
ment or computers, you'll often 
come up empty. Under Photo 
Equipment, the site had only 8 
cameras and no lenses. When 
we checked at eBay, we found 
more than 2.5(M) cameras and 
more than 1,30() lenses. 



Further comp<)unding the 
problem, some sellers post 
unrelated items to a large num- 
ber of categories in order to 
increase exposure. We experi- 
enced more of this problem at 
Auction Universe than at other 
sites. For example, we discov- 
ered a "Fix Your Credit" pro- 
gram for sale in the PC/56K 
Modem category. 

When you do locate some- 
thing to bid on. the site makes 
good use of sinall icons in its 
listings to help you quickly 
detemiine the characteristics of 
individual auctions, such as a 
red R for reserve auctions, 
before you dig deeper. 




printers, scanners, CPUs, and 
more. The selection Is vast, 
and name brands abound. A 
nice touch; Users can cancel 
bids within 15 minutes of 
making them. 

Household Items 

uBid 

wvrw.ubid.com 
Buying a dishwasher may 
still require a trip to Sears, 
but toasters, 
irons, and cof- 
feemakers are 
regularly turn- 
ing up for bids 
online. uBid's selection could 
be more comprehensive, and 
a search engine would help, 
but the items are brand- 
name and often brand-new. 
Shipping charges and war- 
ranty information are noted; 
good deals can be had. 



Travel Deals 

Travel Bids 

■wwiu. travdhids. corn 
Pick a travel agent the way 
the government picks con- 
tractors: Let the lowest bid- 
der win. Travel Bids offers a 
reverse auction, where it is 
the seller who bids. Trav- 
elers make a reservation 
with an airline and list the 
trip on the site (for a $5 fee). 
Agents who want to issue 
the ticket then bid discounts 
off the fare. The idea is sim- 
ple: Since the legwork has 
already been done, the 
agents will kick back part of 
their commission. 



Collectible Cars 

LiveBid 

imuix). livebid. com 



Up until now, obtaining a car 
interactively meant guessing 
the right vowel on "Wheel of 
Fortune." LiveBid provides a 
mechanism so 
those who can- ^^'^ 
not attend a 
live car auction 
can bid from 
their computers in real time. 
A licensed auctioneer con- 
ducts the auctions. 
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Toy Collectibles 

eBay 

•wvyw.ebay.com 
Old toys never die; they just 
find their way onto eBay. 
From the Atari 2600 and 

Talking G.I. Joe 
to every Beanie 
Baby ever to 
walk the Earth, 
someone here 
is sure to be selling the stuff 
your mom once threw out. 
Beware, eBay's staggering 
array of offerings means 
there's a lot of junk among 
the treasures. And overzeal- 
ous collectors can drive 
prices beyond market value. 

Sports Collectibles 

Auction Universe 

vyuyw.ductioiiunivcrsf.com 
Thanks to the anonymity of 
the Web, one can buy Bill 
Buckner memorabilia and 
still live safely in Boston. 
Baseball cards rule, but there 
are many other categories, 
including some obscure 
ones such as Cricket 
Memorabilia. You can also 
access this area through The 
Sporting News' \Neb site 
( www.sportingnews.com), 
and that helps drive traffic 
here. The bidding can often 
be fierce. 

Golf Clubs 

Golf Club Exchange.com 

•usuyw.foll'cluhc.xchiingc.com 
You won't find plaid pants or 
white shoes here. This site, 
which acts as middleman 
between buyers and sellers, 
covers only one 
of the three golf- 
ing essentials: 
clubs. The selec- 
tion is vast and 
would be overwhelming if it 
weren't for a powerful 
search engine that makes 
finding specific woods, irons, 
and putters easy. Winning 
bidders are charged immedi- 
ately, but payment stays in 
escrow until the clubs ship 
and a 48-hour inspection 
period has passed. 
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eBay 

www.ebay.com 

The most fainous 
and popular of the 
auction sites, eBay 
deserves its renown 
because of the 
astonishing nuinber 



EDITORS' 
CHOICE 



of items for sale, the large 
community that's been attract- 
ed to it, and a very well-imple- 
mented set of features. 

eBay's product offerings are 
very diverse, with more than 
1.000 categories, and we had no 
trouble finding almost anything 
we looked for — from CPUs to 
Big Bertha golf clubs. We also 
found that eBay frequently will 
have more than one of an item 
that other sites don't have at all. 

Pcrson-to-f>erson auctions 
can be pretty woolly sometimes, 
with illegal, highly susjject. and 
adult items up for bid, and eBay 
has more than its share of these 
products. The site does provide 
some built-in safeguards, which 
are better than those of its 
competitors. It's the only site 
that won't let you register with a 
free e-mail account, such as 
Hotmail, unless you're willing 
to back that up with a credit 
card. Around the time you read 
this. eBay will also have a veri- 
fied user program. Pay a $5 fee 
and submit detailed information 
(name, phone number, social 
security number, and more) to 
eBay and you'll be identified as 
a verified user. All participants 
are traceable and therefore 
legally accountable. 

The seller information page, 
a staple of all the person-to- 
person sites, is handled best at 
eBay. You get an at-a-glance 
look at the total number of 
positive and negative comments 
a given seller has received. It's 
also organized by date, so you 
can gauge recent performance 
as well. And eBay is the only 
site that links you to comments 
about the people making com- 
ments, which is a nifty extra. 



Since an auction's last few 
minutes are often when the 
action heats up. visit eBay's 
Going, Going. Gone page — a 
unique feature where you'll 
locate all the auctions that are 
about to close. This is where 
you can find the real bargains. 

Excite Auctions 

www.excite.com/ 
collectibles 

When you boil down person-to- 
[jerson auctions, they are really 
just classified ads with a little 
sport added. That might explain 
why Excite has merged its auc- 
tion site within Classifieds2(XX3. 
the excellent site it owns. The 
auctions here look and feel 
much like the standard ads you 
find in Classifieds2000. The 
advantage is that buyers will 
find a be vy of items both up for 
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Excite Auctions' search disappoints. 

bid and just plain for sale in the 
same place. But an annoying 
consequence is that Classifieds- 
2(XX)'s interface is not the most 
auction-friendly. Excite Auc- 
tions also falls short where most 
other sites — except eBay — do: 
a real lack of bidders. 

The service's interface is 
very disappointing, with no glo- 
bal search engine for auctions 



and no real directory. Go two 
levels down (Computers, then 
PC Notebooks, for example) 
and you'll find yourself at a 
search page. Some of the sec- 
tions don't offer a keyword 
search, so you have to use the 
cumbersome interface. 

We did, however, find some 
unique features here. Though 
every site in the roundup effec- 
tively notifies you when you're 
outbid and when you win. 
Excite Auctions is the only one 
with Cool Notify, which lets you 
search for what you want and 
then receive e-mail whenever 
new items meeting your criteria 
are posted. 

FirstAuction 

www.firstauction.com 

You like participating in Web 
auctions, but you're not as 
big on buying goods 
from someone named 
chippy 2726. no matter 
how jxjsitive his seller 
ratings are. You want 
to check out a house 
auction site like First- 
Auction. Along with 
Onsale. FirstAuction 
differs from the other 
sites in this story in that 
its merchandise more 
closely resembles what 
you'd find in a depart- 
ment store (although 
some is refurbished), 
and buyers deal directly 
with the auction site. 
FirstAuction is worth a 
look for deals on gener- 
al merchandise, but 
Onsale has a much 
better selection of computer 
equipment. 

FirstAuction's selection 
differs greatly from what you'll 
find at other sites in this 
roundup. Its six top-level cate- 
gory headings are Home & 
Leisure. Health & Beauty, 
Jewelry. Lingerie. Consumer 
Electronics, and Computer 
Products. FirstAuction had 
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^ See why p 

Compuoerve 

y is the ~' 

Internet 

online service 

for the ,|| V 

next millennium 





Travl 





The All-New CompuSeive 2000 is Better, 
Faster And Easier To Use Than Ever! 

If you're looking for an online service that's easy to use, 
has fast, reliable internet connections, and can bring you 
the Internet's most useful tools and resources, 
your search is over 

Check out the all-new CompuServe 2000. 



Exclusive areas 
bring you more 
useful content 
than ever. 




You'll experience the services the world has come to trust 
from the Internet's original online service, plus new features and technological 
advances that will make your online experience fasten easier and more productive, 
And now you can try it all for 100 FREE* hours by calling 1-800-848-8199. 

CompuServe. 

Serious Information. Dependable Internet Access. 

■ Free trial is available to new CompuServe members, age 18 or oltJer. Trial period ends one month after initial sign-on. Offer available to U.S. and Canadian residents only. A major credit card 
Is required. To avoid being charged a membership fee, simply cancel your memt)ership before the trial period ends. Communication charges may apply in some areas and premium services 
carry surcharges, even during trial time. Members may incur charges on their telephone bill, depending on their location and calling plan, even during tnal time. See online registration and 
terms of service for complete details. Offer expires 1/00, CompuServe is a registered trademarti. © 1999 CompuServe Interactive Services, Inc. 
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The redesigned 
toolbar makes it 
easy to navigate 
no matter where 
you ore. 



Turn Talk 
Into Text^ 



Imtandy 



L&H Voice Xpress Professional™ 

is the ultimate continuous speech dictation 

software for today's business professional. 

L&H Voice Xpress Professional" turns speech into text 
on screen quickly and accurately - without typing. 
Build letters, reports, spreadsheets, presentations and 
virtually any other document simply by talking normally! 

d> Advanced Natural Language Technology offers an 
extensive command language that lets you 
"Say It Your Way." 

<SS> Dictate to virtually all Windows* applications 
creating documents as fast as you speak. 

4!S> Extensive command and control to format and edit 
documents in Microsoft® Office, including Word 97/95, 
Excel 97, PowerPoint* 97, Outlook* 98, and Outlook* 
Express. And, it's optimized for Windows* 98. 

CS> Four FREE special plug-in vocabularies for Business 
8i Finance, Leisure, Technology, and In The News. 

C2>''Talk and Go-" capability for certain hand-held 
devices - perfect for the mobile professional. 

43S> Reads documents back to you - making editing a snap. 
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Best Voice RecognitKxi 
November 1998 



Lernout & Hauspie" 
vvww.LHS.com 



To order, visit our web site, call toll free at 1-800-236-6)65 
or visit one of our fine dealers listed below. 

CompUSA Office Depot Best Buy 
OfficeMax ComputerCity MicroCenter 
Staples Fry's 



INTERNET 

Web Auction Sites 



fewer products up for auction 
than any of the other sites, 
although we did see its volume 
increase during testing. Because 
the site traffics in more general 
goods, most items tend to be 
new — more so than Onsale's. 

The most interesting feature 
of First Auction is its Flash- 
Auctions, which are half-hour 
auctions of 9 products held 14 
times a day. Given the very 
short term, you can get some 
real bargains. The items in 
Flash Auction vary widely from 
hour to hour, reflecting its 
variety of offerings. 

Onsale atAuction 

www. onsale. com/ 
atauction.htm 

Before you buy any computer- 
related products, you need to 
stop into Onsale first. It has a 
great selection and offers the 



3 In «lAucUan Hiuotall Intwnal E^loiai 



Ik ID ftnM XoM 



all new or factory-refurbished, 
and most come with manufac- 
turers' warranties — things 
you're unlikely to find at eBay. 
At Onsale, we noted that unlike 
the person-to-person sites, few 
computer-equipment auctions 
attract no bids at all. 

Express Auctions — 1-hour 
speed auctions in which all pro- 
ducts start at $1 — are an espe- 
cially good way to find bargains. 
They run hourly from noon to 
11:00 P.M. eastern time and are 
similar to FlashAuctions. Both 
sites provide ample product 
information and a fast-paced 
bidding experience. But Onsale 
annoyingly lets you see only the 
current high bidder, whereas 
First Auction gives you the 
whole bidding history to feel the 
auction's flow. 

A standard feature among 
auction sites is the ability to set 
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Onsale's auctions feature more name-brand products than others. 



opportunity to get an unsur- 
passed deal. FirstAuction, the 
other house auction in our 
roundup, has a more diverse 
selection of merchandise but no 
particular specialty. 

Onsale's computer offerings 
are impressive, rivaling even 
sprawling eBay s. Here, the big 
advantage is that products are 



up a proxy bidder — a utility 
that lets you enter the maxi- 
mum price you're willing to pay 
for an item and then bids for 
you up to that price. Onsale has 
one called BidMaker, but this is 
the only site that doesn't acti- 
vate it for you automatically. 

Onsale's noncomputer 
auctions are less exciting. As 



with FirstAuction, some start 
out with high minimum-bid 
requirements and lapse after 
attracting few bids, if any. 

Yahoo! Auctions 

auctions.yahoo.com 

If you're familiar with Yahoo!, 
then you'll feel at home at its 
auction site, Yahoo! Auctions. 
The basic auction categories 
have the same appearance as 
Yahoo !'s search categories. 
And they are well populated 
with merchandise. As with Auc- 
tion Universe, though, the pro- 
blem here is a lack of bidding 
action on what's for sale, so if 
you're selling something, don't 
expect the traffic found on 
eBay. But Yahoo! Auctions is 
still probably a site to watch, 
given the high volume of traffic 
that Yahoo! can attract. 

Yahoo! Auctions, powered 
by Onsale, is similar in many 
ways to the auction site of its 
portal rival Excite — including 
the problem of too few buyers. 
Like Excite, it's free to sellers, 
which explains the large num- 
ber of them. And both sites 
have search function problems. 

Yahoo! Auctions' search 
problems can be critical, be- 
cause some of the categories 
have hundreds of items to dig 
through. On our tests, trying to 
search within a specific catego- 
ry resulted in searching the 
entire auction database. This 
made some items difficult to 
find. For example, a search for 
"Canon" in the Hardware/ 
Printers category found lots of 
Canon Bubble Jet printers, but 
mixed in were Canon cameras. 

Once you find an item you 
want at Yahoo!, the process is 
excellent. Yahoo! does a good 
job of linking the site into its 
larger community, with numer- 
ous links to areas such as chat 
and message boards. (PC Mag- 
azine's majority holder, Soft- 
bank, is a shareholder of 
Yahoo!) 03 



Stamps 

StampAuctions 

v."u.'u:st<impauc/ions.com 

The perfect place for a stamp 
collector with an Inheritance, 
this busy site features a 
wealth of stamps in dozens 
of categories — a good thing 
for a stamp collector who 
wants to fill out a thin collec- 
tion. Bidders can 
view sellers' 
feedback ratings, 
which is a wel- 
come touch. But 
novice philatelists, be 
warned: These descriptions 
are loaded with stamp-spe- 
cific terminology, and there's 
no glossary. 

Coins 

Coin Universe 

■wwu: coin-universe, com 
Until someone invents an 
online slot machine, this site 
will be your best bet for par- 
laying change into riches via 
cyberspace. Comprising 
dealer and consignment auc- 
tions supplemented by price 
guides, the latest articles, 
and breaking news, this site 
is aptly named indeed. The 
auction search engine may 
not be the most intuitive, 
and there's no seller's feed- 
back, but all the extra infor- 
mation, message boards, 
and a chat room make up for 
these failings. 

Wine Collecting 

Winebid.com 

■wwvj.winebid.com 

Why run up the Bimmer's 
mileage crisscrossing the 
Napa Valley when you can 
buy that fine chardonnay on 
the Web? This 
site is easy to 
pore over, with 
each wine 
described in 
detail by type, vintage, bottle 
size, and condition. An esti- 
mated price range, deter- 
mined by Winebid's experts, 
is given as well — great for 
the would-be bidder. 
Auctions are held monthly. 
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Network Experts Say 
Our Snap! Server Is Easy To Install. 



"It installs quickJy, is 
easy to use, and is pain 
less to administer." 

Infoworld Snap! Server Simpttfiei 
Small-Network Storage Chats. 
Maf25. 1998 




'Just plug in Meridian's 
Winner affordable little Snap! Server, 
attach It to your ethernet LAN, connect it to 
your network and you're in business in minutes 
It doesn't get much simpler than this." 

PCCompuOngs 'UsoW'fy Achievement 
of the Year Awanf winner. 1 998 



"Right out of the box. Snap! 
Server instandy connected 
to the live network, providing 
a multigig volume. It's really a 
little, but powerful data 
warehouse." 

Manager. Computer Operations, 
ftjwerBor, he. 



"It takes /ive minutes — 
no exaggeration — to plug in the 
Snap! Server to a network, power 
it up and program it for use." 

NotKXi's BusnesiA Networic Storqge Product 
thots taie to lO nome June 2S. 1 998 



Network Experts Say 
Our Snap! Server Is Easy To Afford. 



Available with up to 
1 6 Gigabytes of storage 
for just J/ 795. 





Fully configured and network ready 
for Microsoft^, NetWare^ and 
peer-to-peer networks. 



30-day •WO"''' 



Snap! Se/ '. cf soves the time and labor it 
takes to tear apart your existing server to 
upgrade or add extra dnves. 



Anyone can install the Snap! Server 
without disturbing your existing file server 
— or bringing the network down. 



For information, and to register for a chance to win your own Snap! Server — FREE, 
visit www.snapserver.com/pcm or call 1-888-343-SNAP 




MERIDIAN' 



COMPUSA COMfySMrr DotaComnr 



1-800-CanpU8A — — — 1-800-328-2261 

Snap! Server is now available through these leading national resellers. 



Choose 191 at www.pcmag.com/lnfollnk 
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These slot-saving LAN-modem cards 
keep you In constant contact with 
the office or the internet. 

. Modems: With support for the latest 56K 

standards IV 90 and K56flex|. these cards deliver 
the fastest dial-up connections available for 
accessing your corporate LAN via a remote-access 
server, browsing the Web, or checking your e-mail. 




NttwMfc intor- 
! fact cards: All of the PC 

! Cards we test here can 
; connect to both Ethernet 

and Fast Ethernet net- 
i works. Though 1 6-bit cards 
I are suitable for most tasks, 
only CardBus cards offer 
sufficient netwt)rk through- 
put to tap the true potential 
of high-speed networking. 
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By Bruce Brown 
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S [NOTEBOOK PCs GET THINNER AND LIGHTER, PERIPHERALS ARE ALSO DOING THEIR PART TO 
ciKdown on the clutter you need to carry around. Combination PC Cards are a case in point. These 
credit card-size devices merge the functions of a modem and a network interface card, or NIC, so 
whether you're at the office or on the road, you need only one device to stay connected to your cor- 
porate LAN or browse the Web. 

For this story, we tested seven combination PC Cards that support the latest communications 
standards including 56K modems as well as both Ethernet (10-Mbps) and Fast Ethernet (100- 
Mbps) networks. These cards, ranging in street price from $280 to $370, offer several advantages 



I Compaq Microcom 550 56K tvlodem + 10/100 Ethemet PC Card 204 

I IBM 1 0/1 00 Ether Jet CardBus Adapter with 56K Modem 206 

S Intel PRO/1 00 Mobile Adapter LAN + Modem56/32bit CardBus 208 

I Ositech Jack of Spades CardBus 10/100 + 56K Modem 

e with DPI PC Card 208 

i SysGearMultiGearMG56-10/100TX 214 



3Com Megahertz 10/100 LAN + 56K Modem PC Card 217 

Xircom RealPort CardBus Ethemet 10/100 + Modem 56 218 

Editors' Choice 204 

Performance Tests .206 

Editors' Hot Links 208 

Summary of Features 214 

MARCH 9. 19<N PC MAGAZINE 203 

Cm 



NETWORKING 

PC Cards 



The 3Com card is a performance leader. 



over single-function cards. First, they let 
you keep a slot open for other devices. 
The exception is the Xircom RealPort 
CardBus Ethernet 10/100 + Modem 56, 
which is a Type III card. Second, these 
cards offer a single, quick setup routine 
that installs everything you need for both 
modem and network connections. Finally, 
depending on the design, these cards can 
reduce the number of cables and dongles 
that you need to carry. 

The cards we reviewed fall into two 
major categories: Three of them (from 
Compaq, SysGear, and 3Com) rely on the 
original 16-bit PC Card interface; the 
other four (from IBM, Intel, Ositech, and 
Xircom) employ the newer, 32-bit inter- 
face known as CardBus. The key differ- 
ence is that CardBus supports speeds of 
up to 33 MHz and has a 32-bit data path, 
so cards can transfer data much more 
quickly. Although this has virtually no 
effect on modem and 10-Mbps Ethernet 
communications, it has a dramatic impact 
on high-speed networking. 

On our Ethernet tests, the 16-bit PC 
Cards and CardBus cards had average 
throughput scores of about 5.8 Mbps and 
6.8 Mbps, respectively. But when we 
switched to Fast Ethernet, the CardBus 
cards notched an average throughput of 
42.8 Mbps, while 16-bit cards topped out 
at 8.3 Mbps. In other words, CardBus 
cards are about five times as fast as 16-bit 
cards on typical network tasks. On our 
modem tests, however, the CardBus issue 
is moot. In fact, two of the 16-bit cards, 
from SysGear and 3Com, were, at about 
30 Kbps, approximately 50 percent faster 
than the rest of the field. 

One drawback to CardBus that we dis- 
covered during testing is that it automati- 
cally assigns the modem to the COM5 port. 
For applications that support Microsoft's 
Telephony API (TAPI), this poses no 
problem. But there are some non-TAPI 
appUcations — AOL 4.0. for example — that 
don't support COM ports greater than 
COM4. Although you can change these 
settings in the Windows Registry (we did), 
most users will find this solution unsuitable. 
Three of the CardBus vendors (IBM, Intel, 
and Xircom) provide utilities to help reas- 
sign the COM port, if necessary. Regard- 
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The versatile OsitecHl 
card works on PBXs. 




• 16-bit: 3Com Megahertz 10/100 LAN + 
56K Modem PC Card 

• CardBus: Ositech Jack of Spades CardBus 10/100 + 
56K Modem with DPI PC Card 

Top-notch performance, reliability, a space-saving 
and convenient design — all these factors go into a 
good communications solution. Two cards, the Ositech 

put on our Ethernet tests (7.7 Mbps). 
The 16-bit 3Com card was the fastest 
of the 16-bit cards in both Ethernet 
(6.4 Mbps) and Fast Ethernet (9.7 
Mbps) throughput tests, and it had the 
highest overall modem throughput 
(30.6 Kbps). 

A third product, the Xircom Real- 
Port CardBus Ethernet 10/100 + 
Modem 56, deserves honorable men- 
tion for a groundbreaking design that 
integrates standard ports directly into 
the edge of a Type III card. 




Jack of Spades CardBus 
10/100 + 56K Modem 
with DPI PC Card and 
I the 3Com Megahertz 10/100 LAN + 
{ 56K Modem PC Card, possess these 
qualities, earning our Editors ' Choice 
designation, 
j The Ositech is a Type II card with a 
CardBus interface. It uses proprietary 
I cables that plug directly into the edge 
of the card and works on both analog 
and PBX (digital) phone lines. The 
! Ositech produced the fastest through- 
less, we'd like to see better documentation 
of this problem and an easier fix. 

In addition to CardBus support, the 
physical design of the card and its cables 
are a key differentiator. The most innova- 
tive design belongs to the Xircom card, 
which makes good use of its added girth 
by incorporating standard jacks for RJ-1 1 
and twisted pair RJ-45 cables directly into 
the card. If you forget your cables, all you 
need to do is find a standard phone line or 
network cable and you're back in busi- 
ness. Most other cards use proprietary 
dongles or cables. 

If your company already has a Fast Eth- 
ernet network or is planning to upgrade, or 
you often perform network-intensive 
chores such as replicating entire e-mail 
files or backing up your system, by all 
means opt for the latest and greatest. If you 
spend a lot of time on the road, however, 
you should pay more attention to modem 
performance. No matter how you work, 
you'll find a card here that suits your style. 



All reviews by Bruce Brown 

Compaq Microcom 550 56K 
Modem * 10/100 Ethernet PC Card 

Type II 16-bit card:S300 street. Houston; 800-345-1518; 
vvww.compaq.com. 

• The Compaq Microcom 550 56K Modem 
+ 10/100 Ethernet PC Card produced lack- 
luster scores on our tests and has few distin- 
guishing features. This midpriced, 16-bit 
combo card is popular with new Compaq 
notebook customers seeking a one-stop 



Our Contributors: Bruce Brown is 
Russ IWA.NCHUK was the project leader, and 



a contributing editor of PC Magazine. 
John Morris was the associate editor. 




The Compaq Microcom combo card Is a mid- 
price card with average performance. 
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PowerAUrt's monitoring and 
management capabilities offer you 
a complete network picture. 



You already know UPS systems can allow network administrators to view and control power 
conditions for ALL their servers and workstations. But only Tripp Lite's SmartPro* UPS 
Systems with PowerAlerf' Software are compatible with all operating systems AND control 
and manage all other UPS brands. Tripp Lite brings smart UPS management into focus! 



Tripp Lite's complete line of intelligent UPS 
systems and management software is re- 
defining what it takes to be smart. Our new 
product lineup offers more features, full Y2K 
compliance, universal manageability and 



TRIPP LITE 

POWER PROTECTiaiM 



1 1 1 1 W. 35th Street. Chicago IL 60609 
Fax (773) 869-1329 FaxBack |773| 869-1877 www.tripplite.com 




lower prices. 



Buy any Tripp Lite UPS with software, receive a FREE laptop surge 



suppressor (a $24.95 value). Call for details at (773) 869-1000, Dept. PCM, 



or e-mail at info@trlpplite.com. Offer valid througti March 31. 1999. 
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For this story, we tested 16-bit and 
CardBus PC Cards. Of the 16-bit 
cards, the 3Com Megahertz was 
the leader. For CardBus cards, only 
1.1 Mbps separated the fastest from the 
slowest on our Fast Ethernet test. 



As the name imphes, a combination card is really two devices 
crammed into a single card, in the sense that it has separate chips 
for network and modem connections. We tested both these func- 
tions. Our Network Tests, conducted at both lO-Mbps Ethernet 
(lOBase-T) and 10()-Mbps Fast Ethernet (100Base-TX) speeds, 
measure the relative throughput that each card sustains when used 
over a corporate LAN. TTie Modem Tests reflect both the perfor- 
mance of the modem (the average throughput measured in Kbps) 
and the card's ability to cope with adverse phone-line conditions. 
Finally, to ensure compatibility, we tested each card under Micro- 
soft Windows 95, 98, and NT 4.0. 

NETWORK TESTS 

Not surprisingly, our tests confirmed that the only area in which the 
CardBus interface offers a significant performance advantage is 
Fast Ethernet (1(X) Mbps). The 16-bit bus, based on the ISA bus, 
has a maximum data transfer rate of 16 MBps. CardBus, derived 
from PCI, can operate at speeds of up to 33 MHz and has a 32-bit 
data path, resulting in a maximum data-transfer rate of 132 MBps 
(yes, we mean megabytes per second). 

Whether you need a CardBus card depends on the way you 
typically utilize connections. For standard e-mail and Web brows- 
ing, for instance, the greater throughput capability of CardBus 
NICs will rarely come into play. But if you perform more network- 
throughput-intensive jobs, such as backing up your hard disk to a 
server, replicating your e-mail file, or copying large batches of files, 
you'll see a real difference. 



Although the theoretical limit of Fast Ethernet is 100 Mbps, our 
throughput results were in the 40s (for CardBus cards). There are a 
couple of reasons for this. First, we tested these cards as the vast 
majority of them will be used: as client NICs. In this role, the laptop 
PC driving the NIC can't request data fast enough to saturate the 
NICs bandwidth potential. Second, the maximum throughput that 
any NIC can sustain is never as high as the theoretical maximum 
wire speed of the network because of the overhead exacted by the 
NIC driver and the operating system when processing the data. 

MODEM TESTS 

Our modem throughput test results were more clear-cut, with two 
obvious winners: the 3Com (30.6 Kbps) and the SysGear (30.2 
Kbps). The next-best performer, the Ositech. scored about 30 
percent lower than the SysGear. Note that our tests introduced line 
impairments: you are likely to see higher throughput with 56K 
modems under better conditions. 3Com is the only vendor here that 
uses its own chip set; hence this card's showing came as no surprise: 
The 3Com V.90 modems exhibited the best performance in our 
recent roundup ("Your Last Modem?", December 15, 1998). The 
ability to negotiate a strong connection under adverse line condi- 
tions also comes into play. Under these circumstances, some 
modems have to retrain to a lower connection rate or resend pack- 
ets, resulting in a lower average throughput. On our tests, we saw 
situations in which the IBM EtherJet, Intel PRO/100, and Xircom 
RealPort could not establish connections under particular line 
impairments, making the cards less attractive buys for the mobile 
user, who may encounter a variety of line conditions. 

COMPATIBIUTY TESTS 

We tested each card with Windows 95 OSR2, Windows 98. and 
Windows NT Workstation. None of the cards had any trouble under 
Windows 95 or 98: The OS automatically detected the card, prompt- 
ed us for the location of drivers, and properly installed the NIC and 
modem components. Windows NT Workstation, however, is quite 
another story. First, Windows NT doesn't support Plug and Play, so 
the OS detects the card while booting up, but not on insertion. 
Furthermore, the lack of Plug and Play means that sorting out IRQs 



shopping solution, but there is no com- 
pelling reason for others to choose it over 
the better-performing cards reviewed here. 

Boasting two clearly marked dongies, 
this Compaq card uses a single Type II 
card slot and includes a user manual, as 
well as full documentation on CD. Installa- 
tion took us only 5 minutes. Unfortunate- 
ly, neither the setup process nor the docu- 
mentation makes reference to the bundled 
communications software Trio DataFAX 
5.3. By contrast, the 3Com Megahertz 
10/100 LAN + 56K Modem PC Card has 
an integrated install that includes all the 
third-party communications software. 

After setup, the Compaq card worked 
without a problem. It supported simulta- 



neous network and modem activity, as 
well as network speed switching. Lights on 
the dongies show activity, and different- 
color LEDs indicate network speed. The 
Compaq card delivered average perfor- 
mance on both our Fast Ethernet (7.7 
Mbps) and our Ethernet (6.0 Mbps) tests. 
But with an average throughput of only 
18.5 Kbps, it was the slowest of the seven 
products on the modem tests. 

Aside from its mediocre performance, 
the Compaq Microcom 550 56K Modem -t- 
10/100 Ethernet PC Card has no major 
flaws, but neither does it offer anything to 
separate it from the pack. Though it costs a 
little more, the 3Com card is a better choice 
if you're looking for a 16-bit solution. 



IBM 10/100 EtherJet CardBus 
Adapter with 56K Modem 

Type II CardBus card; $280 street, Armonk, NY; 800-426- 
3333, 914-765-1900; www.ibm.com; 500 at www.pcmag 
.com/infolink. 

• The IBM CardBus 10/100 EtherJet 
CardBus Adapter with 56K Modem is an 
able performer on Fast Ethernet net- 
works, but it's less notable for its Ethernet 
and modem performance. The IBM card 
offers few frills, and its chief selling point 
is its $280 street price, which makes it a 
bargain among CardBus cards. 

We took about 5 minutes to install the 
IBM card, which comes with a one-page 
quick-install card backed by a user manu- 
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and hO addresses is a hassle. We had to shuffle resources for 
every card except the Ositech and the 3Com. Our advice: If 
you're running Windows NT, check with the PC Card vendor 
to make sure your laptop is on its compatibility list. 

How We Tested 

To test NIC performance, we used ZD NetBench S.Ol's NIC 
throughput test. We performed Network Tests on an IBM 
ThinkPad 600E with a Pentium 11/300 processor, 64MB of 
RAM, and CardBus slots, running Windows 98. Our test 
network included an Intel Express 10/100 Stackable Hub 
connected (using TCP/IP) to a Dell OptiPlex GXl with a 
Pentium 11/400 processor and 256MB of RAM, running 
Windows NT Server 4, SP 4. The ThinkPad used each card to 
make repeated 1 K requests for a file on the server for 120 seconds. 
We used a 100MB test file to ensure that the client could not cache 
it, which would artificially inflate test results. 

To test modem performance and robustness under impaired 
phone line conditions, we used ZD Labs' Modem Tests. We installed 
each product in a Gateway Solo 2500 with a Pentium 11/300 proces- 
sor and 64MB of RAM, running Windows 98. Each card was con- 
nected via Windows Dial-Up Networking to an Ascend Max 4048 
remote-access server (RAS) with Rockwell digital modems. To 
simulate a phone network, we dialed over a Telephone Analysis 
System (TAS) 240 local-loop emulator and a TAS Series II 
central-site simulator. To measure the throughput under 
each line condition, we downloaded a compressed file to the 
Gateway notebook from an FTP server. The number we 
report for each modem is the average throughput (Kbps) for 
the 56 real-world line conditions. 

To ensure compatibility, we performed a series of tasks 
with each card using three different operating systems, and 
several popular makes and models of notebook PCs. Our 
Windows 95 OSR2 test laptop was a Toshiba Tecra 8000 with 
a Pentium 11/300 processor and 64MB of RAM; for Windows 
98 we used a Gateway 9100 XL; and for Windows NT Work- 
station, SP 3, we used the IBM ThinkPad. After installing each 
card, we created simultaneous connections with a network -based 
server and a RAS. We also tested for 10/100 auto-sensing capability 
by switching the speed of our 10/100 hub while the client continu- 
ously pinged another device on the network. — Analysis written by 
Riiss Iwanchuk 



NETWORK TESTS 

Bold type denotes first 
place within each categoiy. 

H denotes Editors' Choici. 
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▲ The four CardBus cards, from 
IBM, Intel, Ositech, and Xircom, all 
performed similarly on our 100- 
Mbps Fast Ettiemet tests: The 
Osltech's low score (42.0 Mbps) 
was less than 3 percent below the 
leading score produced by the 
Xircom (43.1 Mbps). We saw more 
variation in Ethernet performance 
of the CardBus cards. Here the 



Ositech (at 7.7 Mbps) and Intel (at 
7.4 Mbps) performed best Among 
the 16-blt cards, the 3Com stood 
out by achieving 9.7 Mbps over 
Fast Ethernet. The next-best per- 
former, the Compaq, came in 21 
percent behind. The 3Com also got 
the highest Ethernet score in the 
16-blt group, outperforming even 
the IBM CardBus-based NIC. 



MODEM TESTS 




Bold type denotes Krst place 




1 denotes Editors' Choice. 
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Compaq Microcom 


18.5 ^^^^M 
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A Two PG Cards, the 3Com and 
the SysGear, pulled away from the 
pack on modem tests with 
throughput scores of 30.6 and 
30.2 Kbps, respectively. The next- 
best performer, the Ositech, 



trailed the SysGear by about 30 
percent Three cards, the IBM, the 
Intel, and the Xircom, failed to 
establish connections under some 
adverse line conditions on our 
tests. 



al. Like the other CardBus cards we test- 
ed, the IBM card configures the modem 
as COM5. And like Xircom, IBM 
includes with the card a Comsel.exe utili- 
ty for reassigning COM ports — Intel 
offers one for download — but you'll be 
hard-pressed to find it, because neither 
the tool nor the topic is mentioned in the 
user manual. No extra software is bundled 
with the IBM card. 

Based on the Xircom chip set, the IBM 
10/100 EtherJet CardBus Adapter with 
56K Modem employs a two-dongle design 
with LEDs on the dongles for activity 
and network speed. We had no problems 
with simultaneous network and modem 
operation, but automatic network-speed 



switching didn't work as smoothly. 

The IBM card delivered a strong per- 
formance on the Fast Ethernet tests (43.0 
Mbps). But at just 5.2 Mbps. it lagged 
behind the other CardBus cards on Ether- 
net tests. In fact, two of the 16-bit cards 
(the Compaq and the 3Com cards) handi- 
ly outperformed the IBM card on Ether- 
net tests. Furthermore, its modem perfor- 
mance ( 1 9.7 Kbps) was the second-slowest 
in our roundup. 

Despite its strong Fast Ethernet per- 
formance, the IBM 10/100 EtherJet 
CardBus Adapter with 56K Modem 
lacks the all-around performance and 
the features found in the other products 
reviewed here. 




The IBM 10/100 EtherJet CardBus Adapter 
with 56K Modem is a no-frills PC Card. 
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www.pcmag.com/hQtlinks 

The Wch is a ureal place to find 
products, servicex, anil resources 
on portable computing and ncl- 

>AT&TTelework Guide 

www.att.com/ehs/telfi nnm.html 
AT&T ought to know a little about 
telecommuting. More than 50 
percent of the company's 
US-based managers (36,000 
employees) telecommute. This 



site Is designed to assist other 
companies In establishing tele- 
work policies. 

>- MobilePlanet Inc. 

www.mnhileDlanet.CQm 
Dedicated to the road warriors, 
this reseller's site Is packed with 
any and every portable- 
computing product for the 
mobile professional. Mobile- 
Planet also offers services 
including consulting, system 



configuration, paging and e-mail, 
and technical support. 

>1-800-Batteries 

wvw.BOObatterles.com 

Sure, this site has batteries for 

every devices you can think of. 

from laptops to cell phones to 

camcorders. But It offers loads of 

other gear for the gadget-happy 

traveler. 

>-Portliie. 

www.port.com 

One of the leading destinations 
for globe-trotting computer 
users. Port is recognized for its 
array of carrying cases. But the 
company manufactures and sells 
a wide range of products for 
portable computing as well. 



>- PC Magazine's 
Road Warrior Guide 

www.7(1nRt.r.nm/nr;mag/spBr.lal/ 
rQadwarrlQr/Qpen.htm 
The Road Warrior Guide provides 
checklists and tips for preparing 
to travel, as well as important 
contact Information for various 
service providers and notebook 
manufacturers. 

^TeleAdapt 

www.teleariaptusa.com/ 
No matter where your travels take 
you, TeleAdapt has the equipment 
to keep you connected. TeleAdapt 
offers a comprehensive range of 
products including 40 telephone 
plug adapters for foreign phone 
systems. 



Intel PRO/100 Mobile Adapter LAN 

♦ llllodem56/32bit CardBus 

Type II CardBus card; S280 street Santa Clara, CA; 800- 
628-8686, 408-765-8080; www.intel.com; 501 at www 
.pcmag.com/infolink. 

• With the Intel PRO/100 Mobile Adapter 
LAN + Modem56/32bit CardBus, what 
you see is what you get. Like the other 
cards based on the Xircom modem chip 
set. the Intel card delivered only average 
modem performance, and it offers no 
extras. Nevertheless, the Intel card has few 
weaknesses, so it's a reasonable, low- 
priced solution. 

During testing, we took about 5 min- 
utes to install the Intel card. All the instal- 
lation software and drivers are stored on a 
single CD. and once you begin, the instal- 
lation requires almost no intervention. 
The printed documentation is sparse, but 
Intel augments it with an illustrated elec- 




The Intel card has a standard design, and 
It produced mixed performance results. 



tronic manual. Aside from a few utilities, 
no additional software is included. 

Once installed, the card worked correct- 
ly on both 10-Mbps and lOO-Mbps LANs 
while supporting simultaneous modem and 
network connections. Like the other Card- 
Bus devices, the Intel modem selects 
COM5 by default. A downloadable utility 
lets you reset the COM port. Although it 
bears the same name (Comsel.exe) as the 
one bundled with the Xircom card, these 
utilities are not interchangeable. 

Like the cards from Compaq and IBM. 
the Intel card offers two dongles. Also 
like these two cards, the Intel card yielded 
a relatively low modem throughput score 
(20.7 Kbps). It fared much better on net- 
work tests, with solid throughput for both 
Fast Ethernet (42.9 Mbps) and Ethernet 
(7.4 Mbps) networks. 

A thoroughly conventional CardBus 
combo card, the Intel PRO/100 Mobile 
Adapter LAN + Modem56/32bit CardBus 
is a safe choice. But it won't attract any 
second glances from fellow road warriors. 

Ositech Jack of Spades CardBus 
10/100 * 56K Modem with DPI PC 
Card 

Type II CardBus card; S370 street Guelph. Ontario, 
Canada; 888-674-8324, 513-836-8063; www.ositech.cam; 
502 at wvi/w.pcmag.com/infolink. 

One of the most interesting 
cards in this roundup, the 
Ositech Jack of Spades Card- 
Bus 10/100 + 56K Modem 
with DPI PC Card has an ace 
in the hole: its support for 
both analog and digital 




(PBX) and phone lines. Add to this the 
card's solid performance and bundled 
connection cables and you'll find that 
Ositech has dealt a winning hand. 

The Ositech card uses a single Type II 
card slot. The separate, proprietary 6-foot 
modem and Category 5 network cables 
plug directly into the edge of the card. 
Although all the cards we tested offer dig- 
ital-line protection, the Ositech's Digital 
Phone Interface (DPI) is the only one that 
allows you to make connections over dig- 
ital lines via the phone's handset. A spe- 
cial dialog box pops up to assist in making 
the connection. 

Our installation went smoothly. Aside 



Th* Ositech Jack of Spades Is a good per- 
former boasting some unique features. 

from a quick-start guide, Ositech offers no 
printed documentation, but the CD-based 
manual is sufficient. Also included on the 
CD is CommLite. a communications pack- 
age. Like the other CardBus modems, the 
Ositech installed by default as COM5. 
Unfortunately. Ositech does not provide a 
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You have a tx>ugh job. 
Maintaining a network 
isn't easy. Every choice 
you make can have 
a big impact. E>ven the 
switches you choose. 



C 




You don't want 
to make a mistake. 
So you do what you 
always do. Get what 

you always get. 
A straight line from 

here to there. 
No variations 



But what if we 



and told you 
there's something 
you might 
have missed? 
Something 
that gives you 

more for less. 

A better value. 
With more control. 
More uptime. 
More performance. 
AU for less 
per port than 
switches from 
Cisco, Bay or 3Com. 



And did we mention the rebate? 



HP 




Pro Curve 





switches 



are the best value 
in network switches. 
All 10/100 ports are 
autosensing. 
All ports switched. 
All ports managed. All at the 

lowest price per port 

compared to 3Com, 
Bay or Cisco. 



The HP ProCurve 4000M 
is a 10/100 desktop 
switch with Gigabit 
capability, 40 autosensing 
10/100 Base-T ports 
and 5 open expansion slots. 

All for a list price of just 

$99 per port. 

You'll pay up to 67% more for 
Cisco, Bay or 3Com switches. 

Plus there's a $400 rebate. 




Quality and reliability? 
All HP ProCurve switches 
are backed by free lifetime 
warranties for as long as you own 
the product, and free next business 
day advance replacement. 



The HP ProCurve 8000M 
is a highly configurable 
high-availability 
10/100/1000 
switch with the meshing 
capacity to deliver 

19Gbps 

total bandwidth. 
Its modular chassis houses 
advanced high-availability 
features for maximum uptime. 
In an 80 10/100 port configuration, 

it's just $150 per port. 

Plus a $400 rebate. 



To add to the value 
HP ProCurve switches 
help you proactively 
manage your network. 
One way is by 
finding, fixing and informing 
you of problems before 
they affect network performance. 

Broadcast storms? 
HP ProCurve switches 
find and fix them 
before they can bring down 
your network, then 
inform you of what tiiey did. 



8000M 





The HP PrtiCurve 1600M 
is a 10/100/1000 
stackable backbone switch 
with high availability 
features that help 
ensure best in 
its class uptime and 
performance for 

just $133 per port. 

Plus a $200 rebate. 



ESI HEWLETT' 
mffriM PACKARD 



HEWLETT® 
PACKARD 



Adding HP 



Pro 



switc'hes to your 
network does more ; 
than just improve 
your control, uptime , 
and ijerfomiance. Jt 
It also adds a nice ■ 
curve to your ^ 
bottom lint\ 

And don't forget you get m 
a rebate of up to $400 " 
on every HP ProCuwe 
switcli you buy before 
Februai7 28, m 



urveii 




Skeptical? 
Clood. 

It's your network and 
no one's ever offered 
•u so many features 
uid so much suppor 
for such a low pric 

So check it < it 
for yourself. G t( 



www, 



72 port configuration: 
I HP ProCurve 4000M 



ve. 

?seller 
I to have 
him. Soon. 



'«:.• •• • 



*$94 per pi 



ort when $400 rr 



rebate is included 



HP ProCurve 4000M, 8DO0M, and 2400M prices are based in U S list prices effective 1 1/13/98 HP ProCurve 1600r^ U S. list price effective 1/1/99. Savings claims based 
on U S list prices effective 11/13/98 for HP ProCurve 4OD0M, 3Com SuperStack II 3300, Bay Networks 450T and Cisco 2924-XL switches in 72 port configuration. 
HP ProCurve 1600IV1 configured with 24 ports. ^ciHewlett Packard Company. 



SOFTWARE DISTRIBUTION FOR NT 




Why bum up miles Installing and re-installing software on eacfi desktop, wtien there's a time-saving alternative like WinlNSTALt"? With it, 
software distribution Is effortlessly and consistently automated from one centralized location: You can install new applications or 
upgrade to the latest release - all from your desk. An efficiency that's been proven In thousands of NT sites worldwide. 



^^^^1 1-800-729-7894 81816 1 


WinlNSTALL 




www.seagatesoftware.com 


A Seagate Software Product 


1&1998 Seagate Soltware. Inc. Seagate WinlNSTALL. Seagate Software and the Seagate logo are trademarks ol Seagate Tectinology. 


Outside ot the US and Canada call 1 407 531 7501 . 


Choose 374 at www.pcmag.com/infolink 
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Combination PC Cards 



lYtS NO 



Intel PRO/100 

Compaq Microcom Mobile Adapter 

550 56K Modem * IBM 10/100 EtherJet LAN \ 
10/100 Ethernet PC CardBus Adapter Modem56/32bit 
Card with 56K Modem CardBus 
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Ositech Jack of 

Spades CardBus 
10/100 -fSGK 
Modem with DPI 
PC Card 
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3Com Megahertz 
SysGear MultiGear 10/100 LAN + 56K 
MG56-10/100TX Modem PC Card 



4 



Xircom RealPorl 
CardBus Ethernet 
10/100 + Modem S< 



Slreci price 


$300 


$280 


S280 


S370 




$330 


S3b0 


Bus/Power requirement 


16-bit/5.0V 


CardBus/3.3V 


CardBus/3.3V 


CardBus/3 3V 


16-biL'b OV 


16-bit/50V 


CardBus/33V 


Card slots occupied 


One Type II 


One Type II 


One Type II 


One Type II 


One Type II 


One Type II 


One Type III 


Supports WiiMjows 95 / 98 / NT 


■ ■■ 


■ ■■ 


■ ■■ 


■ ■■ 


■ ■■ 


■ ■■ 


■ ■■ 


Bundled software 


Country select and 
diagnostic utility 


Diagnostic utility 


Country select and 
diagnostic utility 


Communications pro- 
grams and diagnostic 
utility 


Faxing software and 
diagnostic utility 


Communications pro- 
grams and diagnostic 
utility 


None 


Sire of ROM 


4MB 


4MB 


4MB 


2MB 


2MB 


4MB 


4MB ^jjjj 


flash upgradable 


■ 


■ 


■ 


■ 


■ 


■ 




Simultaneous {fiH and modem use 


■ 


■ 


■ 


■ 


■ 


■ 




NIC Feature* 
















Controller ASIC 


Xircom and Lucent 
Technologies 


Xircom and Lucent 
Technologies 


Xircom Dr. Pepper 
Rev4 


SMsC Epic-C 


SysGear ASIC 
OL-10019 


ASIC/TDK 7802120 


Xircom and Lucent 
Technologies 


10/100 auto-negotlation 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


Full-duplex support 


■ {10 Mbps only) 


■ 


■ 


■ 


■ 


■ 


■ 


Connector configuration 


RJ-45 port on dongle 


RJ-45 port on dongle 


RJ-45 port on dongle 


Direct connect propri- 
etary cables 


RJ-45 port on dangle 


RJ-45 port on dangle 


Internal ports 


LEOs 


Link integrity and 
transmission activity 


Link integrity and 
transmission activity 


Power, link integrity, 
and transmission 
activity 


None 


Link integrity. LAN 
speed, and transmis- 
sion activity 


Link integrity and 
LAN speed 


Carrier detect, trans- 
mit/receive. LAN 
activity. LAN speed, 
and link integrity 


Modem Feature* 


Controller ASIC 


Lucent Venus 1675 


Lucent Venus 1675 


Lucent Venus 1675 


Rockwell L2600 


Lucent Venus 1675 


Proprietary ASIC/Tl 
320C52 


Lucent Venus 1675 


Protocols supported 


V90. K56flex 


V 90. K56flex 


V 90. KSSflex 


V 90. K56flex 


V 90. K56flex 


V.90. x2 


V 90. K56flex 


Connector configuration 


RJ-ll port on dongle 


RJ-1 1 port on dongle 


RJ-11 port on dongle 


Direct connect propri- 
etary cables 


RJ-11 port on dongle 


Two RJ-11 ports on 
dongle (one pass- 
throughl 


Two internal RJ-11 
ports (one pass- 
through) 


Dala/Fax/Voice 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ ■■ 


■ ■ 


LEDs 


Cairiet delect and 
transmit/receive 


Carrier delect and 
transmit/receive 


Power, link, and 
transmit/receive 


None 


None 


None 


Cirricr delect and 
transmit/receive 


Digital line protection/support 


■ 


■ 


■ 


■ ■ 


■ 


■ 


■ 


Mobile telephone support 


Digital/analog cellular 
and GSM 


Cellular. Ericsson 
688/788. Motorola 
and Nokia 3110/8110 


Cellular. AMPS, and 
GSM 


AMPS. Motorola and 
Nokia, GSM. Ericsson 
and Nokia 


None 


Cellular. AT&T. Erics- 
son. GE, Motorola. 
Nokia. RadioShack. 
Technophone 


Analog cellular. DCS 
1800. GSM 900. PCS 
1900 



Service and Support 

Tech-support number 800-652-6672 

Tech-support hours leastem time) 24 hours. 7 days 

Free technical support B 

Warranty (parts and laborl 3 years 

Utility for reassigning the COM port. For 
those who both use non-TAPI-compliant 
applications — the only types that have dif- 
ficulty with COM5 — and must have a 
CardBus solution, we recommend one of 
the alternatives from IBM. Intel, or Xir- 
com, which all include utilities. 

Although the Ositech's Fast Ethernet 
score of 42.0 Mbps was the lowest of the 
four CardBus solutions' results, it still 
achieved only 3 percent less throughput 
than the fastest card on this test (the Xir- 
com card). More important, it produced the 
fastest throughput on Ethernet tests (7.7 
Mbps) and an average modem throughput 
score (21.3 Kbps). 



800-772-2227 
24 hours. 7 days 



916-377-7000 
5:00-3:00 M-F 



888-674-8324 
8:00-8 00 M-f 
■ 

5 years 



Lifetime Lifetime 

Combining reliable performance with 
unique features such as support for digital 
phone lines and a dongle-free design, the 
Ositech is one of the best choices for all of 
your communications needs. 

SysGear MultiGear MG56- 
10/100TX 

Type II 16-bit card; S290 street. Monrovia, CA; 800-680- 
4327, 626-256-3788; www.sysgear.com; 503 at www 
.pcmag.com/infolink. 

• The 16-bit SysGear MultiGear MG56- 
lO/lOOTX has few obvious flaws. But com- 
pared with the 3Com Megahertz 10/100 
LAN -I- 56K Modem PC Card, the SysGear 
was simply outperformed on our network 



800-680-4327 
24 hours. 7 days 
■ 

Lifetime 



800-638-3266 
9:00-8:00 M-f 
■ 



805-376-9200 
9:00-8:00 M-f 
■ 

li'ptrTV 




The SysGear MultiGear MG56-10/100TX, a 16- 
blt card, earns high performance marks. 
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... and quoss who thoy 11 
com^ to wh^n it happens? 



It's IK) sc'tTft who tliey'll tome to. Protectinj; tlie critical 
data on your servers is your job. And what happens when 
vitally important files are accidentally deleted from the 
server BF.TWF.F.N backups? .Simple: those files are gone 
forever - unless you have UNDF.LF.TE' file recovery for 
Windows NT; with up-to-the-minute data loss protection. 

Saves time and money— improves productivity 

You won't find a system manager that hasn't experienced 
losing valuable data sometime, somewhere. Whether it's a 
C^EO's speech, critical database information or company 
financials, the consequences can be almost unbearable. 
UNf")El.F.TI' provides the only safe and reliable solution, built 
from the ground up for Windows NT 4.0, to give you instant 
access and file recovery^ with a just a few clicks of a mouse. 
Now, your safety net will be complete, while gaining the 
ability to recover files an\^vhere on the netw'ork — without 
leaving your desk — and without the hassle of having to 
spend hours hunting through backups. 

• EXCLUSIVE! UNDELETE gives you an immediate file 
recovery solution for files accidentally deleted and lost 
between backups or during faulty backups 

• EXCLUSIVE! Captures all deleted files that bypass the NT 
Recycle Bin (including files deleted over the network, 
Command Line, or from within a program). 

• EXCLUSIVE! Easily restores files over the network and those 
deleted from shared drives. 

• EMERGENCY UNDELETE" (on CD) lets you recover files 
even if you haven't loaded the program yet, to prevent 
overwriting the data you just lost! 

Backups— time consuming and not 100% reliable 

The time has come for a complete solution for your 
Windows NT system. Using UNDELETE eliminates the 
missing link in your data protection system and keeps your 
most valuable asset, your data, from being at risk. 

User error and accidental deletes aren't going to go away, but 
now you know you're able to get everything back anyway! 



Just UNDELETE. 

www.nndelete.com/inf6 
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Microsoft' 
BackOffice' 



Free 30-day trialware download 
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LL-BIZ MARY 



Was running her own store. Web came 
along. Seemed lilce clearest patli to triple- 
digit growth. Now runs a chunic of her 
business online. (And malces a tidy profit 
doing it.) NetObjects Fusion 4.0 helped her 
master e-commerce, interactivity, and even 
site maintenance. It's the fastest, easiest 
way to build business Web 
sites. Aspiring tycoons: 
Download your own trial copy 
at www.netobjects.com/free e-business 



NET^biecfls 



mtniMaiMk. inc. M ngra mtntA moipeat s i ngiinwd Mmm. and NMOfettcd Fu«en k ■ » 
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tests (although both products excelled on 
modem tests). For those seeking a 16-bit 
combo card, 3Com is a better choice. 

The SysGear is a 16-bit card that uses a 
single Type II slot with separate dongles 
for telephone and network cables — each 
with LEDs. Its modem-line dongle has 
digital-line protection and is larger than 
most units, measuring 0.8 by 1.0 by 3.5 
inches (HWD). Installing the SysGear 
card takes about 5 minutes. SysGear bun- 
dles a communications package, called 
SuperFax. with the card. 

After installation, both 10-Mbps and 
100-Mbps network connections were 
detected accurately, with support for 
simultaneous modem and network con- 
nections. The modem was set to COM2 
during installation — one of the advan- 
tages of a non-CardBus solution. 

As with the other 16-bit cards, the Sys- 
Gear's Fast Ethernet performance is rela- 
tively limited, with a tested throughput of 
7.4 Mbps. The SysGear also lagged on Eth- 
ernet performance, posting a throughput of 
5.0 Mbps. However, the Sysgear's modem 
throughput was better than average, with a 



PC Cards 

rate of 30.2 Kbps (second only to the 3Com 
card). We found no compatibility problems 
in Windows 95, 98, or Windows NT. 

Other than its larger-than-usual 
phone line dongle, the SysGear Multi- 
Gear MG56-10/I00TX offers no surpris- 
es and certainly no problems. But better 
16-bit choices, such as the 3Com Mega- 
hertz 10/100 LAN + 56K Modem PC 
Card, do exist. 

3Com Megahertz 10/100 LAN * 
56K Modem PC Card 

Type II 16-bit card; S330 street Santa Clara, CA; 800-638- 
3266, 408-326-3000; www.3com.com; 504 at www.pcmag 
.com/infolink. 

Of the 16-bit cards we tested, 
the 3Com Megahertz 10/100 
LAN + 56K Modem PC Card 
delivered the best throughput. 
And although it is the most 
expensive 16-bit card in this 
roundup, it also delivers more 
for the money, offering two RJ-1 1 phone 
jacks on the dongle, a standard 6-foot Cat- 
egory 5 network cable, and an elegantly 
illustrated manual. All of this makes the 



3Com card our top non-CardBus choice. 

The 3Com card occupies a single Type 
II PC Card slot and uses separate dongles 
for network and telephone connections. 
Replacement dongles aren't cheap, priced 
at $39.95 (list) for the two-jack phone 
dongle and $30 (list) for the LAN connec- 
tor, which has LEDs to indicate network 
speed and activity. The modem supports 





Of the 16-blt cards we tested, the SCom 
Megahertz 10/100 LAN * 56K Modem PC 
Card Is the performance leader for both 
network and modem connections. 




Introducing COMPRO^ E fotM, 

a truly revolutionary telephony adapter 
that allows users to call the world over 
the Internet at local charges. It offers 
superior voice quality similar to a 
cellular phone. 




twii pvk 

$199.00 



ikgUpock 
$149.00 



Built for Internet phone calls, f fonc capitalizes on the 
convenience of o regular phone. It allows users to coll through any 
touch tone phones or cellular phones* without touching the PC. 
Powered by a 40MIPS DSP, 4c fonc delivers superior audio 
quality for a smooth and interrupt free conversation. 



ACS Innovations, Inc. http://www.a(scompro.coni 

3171 Joy Sl Santo Clafaa.95054 - rOAADPft 

'applicable lo Eifone Pro model only 



By ACS Innovations 
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data and fax as well as voice and includes 
Mobile SpeakerPhone and RapidComm 
Voice applications. 

Installing the 3Coni card took approxi- 
mately 5 minutes (12 minutes when in- 
stalling the two extra programs). The card 
successfully completed all tasks including 
using the modem while connected to a net- 
work, and it accurately detected a switch 
from an Ethernet to a Fast Ethernet LAN. 

On our tests, the 3Com card was the 
fastest of the 16-bit cards in both Ethernet 
(6.4 Mbps) and Fast Ethernet (9.7 Mbps) 
throughput tests. In addition, it had the 
highest overall average throughput in 
modem testing at 30.6 Kbps. 

Though it costs a bit more, the 3Com 
Megahertz 10/100 LAN + 56K Modem PC 
Card's combination of features and per- 
formance give it the solid, reliable feel that 
you expect from a LANAVAN solution. 

Xircom RealPort CardBus 
Ethernet 10/100 * Modem 56 

Type III CardBus card; $350 street Thousand Oaks, CA; 
800-438-4526, 805-376-9300; wvvw.xircom.com: 505 at www 
.pcmag.com/lnfolink. 



PC Cards 

• A Type III card (occupying two slots), 
the Xircom RealPort CardBus Ethernet 
10/100-1- Modem 56 is based almost entire- 
ly on one key feature: It lets you connect 
without proprietary dongles or cables. 
Whether this translates into an advantage 
or a drawback, however, depends on your 
mobile computing needs. 

The 32-bit Xircom PC Card offers two 
RJ-1 1 phone line ports, an RJ-45 10/100-h 
network port, a cellular or GSM tele- 
phone adapter port, and four small LED 
connection-speed and activity lights. 
Since you can plug standard network and 
modem cables directly into the card, this 
design lessens the number of pieces you 
need to carry. And. in case you forget or 
lose your cables, you can easily find a 
replacement. But the dual-slot require- 
ment means that on most notebook com- 
puters, you can't insert other PC Cards 
while connected. 

Like other CardBus modems, the Xir- 
com selects COM5 by default. Fortunate- 
ly, Xircom includes a utility that lets you 
change the port after installation. 

The Xircom card supports simultane- 



The Xircom RealPort frees you from having 
to carry dongles or proprietary cables. 

ous network and modem connections as 
well as network speed switching. 
Throughput performance was similar to 
the other CardBus cards, with a strong 
score (43.1 Mbps) on Fast Ethernet, but a 
slightly below-average score (6.4 Mbps) 
on Ethernet tests. Its 20.2-Kbps modem 
throughput was less impressive. 

The Xircom gets high marks for its 
innovative design. If you can live without 
the extra slot, it may be an attractive 
option. CQ 



IT Professionals: 



Want to 

Set the World 

On Fire? ^ 




We've Got 
Your Match. 



IT professionals are in demand. Go for that 
dream job! Post your resume at 
www.jobEngine.com, the new high tech job- 
search Web site operated by Ziff-Davis and 
l-Search, the leading provider of Internet 
recruitment databases. 

Powerful, proprietary software will 



scan and mine your resume for nuggets of 
information and ask a few questions. Quick 
as a flash, employers worldwide looking to 
fill a position you fit are able to spot you. 

You can search, too. Whatever your 
criteria — location, job title, adrenaline 
index — jobEnglne'" will find you likely 



job matches in moments. And it's confi- 
dential! No other site has all these exclu- 
sive capabilities. 

Whether you're looking for a career 
change or a new project to light your fire, 
we've got your match. You'll see. 

Post your resume now. 



www.jobEngine.com 

Matchmakers For IT Professionals 



./II' I- DAVIS 



EMPLOYERS. MAKE jobEngine YOUR FIRST CHOICE WHEN YOU HAVE AN IT POSITION TO FILL. Email: recruit@jobEngine.com 
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lnternetList.com 

The Ultimate Internet Directory^^ 



"We make the pieces fit!" 





WebHostList.com ™ 

Find a Web Host Provider - Free 

• Search and compare 100s of 
verified web host listings. 

• Monthly Top 25 web host companies. 

• Compare the Top NT®, Dedicated, and 
Reseller hosting firms. 



WeblSPList.com 

Find an Internet Service Provider - Free 

• Seorch ond compare over 4,000 ISPs. 

• We ore the only In-house verified 
directory. 

• Monthly Top Ten notional provider 
awards. 



WebDesignList.com 

Find a Web Design Source - Free 

• Search and compare the biggest and 
best web design firms here. 

• Post your own resume for free. 

• Search our resume bonk for free. 



powered by 



SUMO, INC. 



For advertising information contact us at (9S4)S72-SUMO or emoil: adverlising@$uinoinc.com 

©1999 Sumo, inc. 
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D-Link Delivers , 
Everything You JN CCQ 

To Network _ 



Your Computers... 




NOV. 1998 



...In A Single Box. 



Now its easy to network j'our computers. All you need is a D-Link Network In A Box. 
Whether you are connecting your PC's at 1 0Mb Ethernet, 1 00Mb Fast Ethernet, or both with 
10/ 100Mb Dual Speed Ethernet, D-Link has the right network produa for you. D-Link also 
delivers smooth and easy set up, installadon, high-performance and reliable operation. And at 
a price that cant be beat. So, don't wait, let D-Link network your computers today 

LIFEHME WARRANTY • FREE TECHNICAL SUPPORT • 30 DAY MONEY BACK 
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D-Link 

www.dlink.com 



k of MM Syim*. Inc. CcfyiigMeim. U ngMs usavtd 



The Internet is made up of zeros and ones. 



Which does your provider make you feel like? 




EASY SET-UP, INCREDIBLY 
FAST CONNECTIONS, KILLER 
24-HR. CUSTOMER SUPPORT 
AND PRICING FROM S6.95 
TO $19.95/MO. UNLIMITED. 

PLUS. BIG PREPAYMENT 
DISCOUNTS. OUR INTERNET 
SERVICES WERE DESIGNED 
WITH YOU IN MIND. 

MindSpring' 

INTERNET SERVICES 



www.mindspring.com Call now 1 -888-MSPRING 
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See Johnny. 

See Johnny set up his 
WebRamp in 10 minutes. 

See Johnny get 
15 co-workers online. 

See Johnny pay for only one 
phone line and one ISP account. 

See Johnny enjoy his raise. 

Before lunch. 





Tired ol waiting in line to get online? 
Paving too much tor multiple phone 
lines and ISP accounts? Or is your 
office becoming "modem-mangled "— 
adnli 111 a sea ol wires Irom indi\itlual 
modoins? W ith the award-winninj; 
W cl) Rain|i. those da\'s are over. The 
easy-to-install WebRamp gives everyone 
in \'our office separate and simultaneous 
internet access through one device lor 
less than $500. We invented this tcch- 
nologA' so small businesses or branch 
oil ices can share last Internet access 
with one device, one phone line and one 
ISP account. And the WebRamp is 
loaded with features like securit\'. 
remote diai-in, \ PN and things elab- 
orated at www.rampnet.com/ad/pcm. 
html. So drop In', and pick up a cop\' ol 
"Secrets Behind Cheap Internet Access". 
Or just call 1-888-726-7638 toll Tree. 
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Editors' Choice Award — 
The QMS* wiagicolor 2 CX 

"Color laser printers have now become 
affordable enough that some small offices 
can deploy one as their only shared print- 
er. None exemplify this more than our 
Editors' Choice in this category, the 
QMS magicolor* 2 CX. " 

— PC Magazine. May 1998 

Best Overall — I 
The QMS maffcolor 2 CX 

"QMS's relatively low-cost magicolor 2 CX 
makes a clean sweep in all categories, 
including best-overall, best-quality, and 
best-value color laser printer." 

— BYTE Magazine, April 1998 

The Best Business Printer — 
The QMS maffcolor 2 CX 

"The QMS magicolor! CX speeds along 
at 4 pages per minute in full color — 
16 ppm in black and white— providing 
unprecedented performance in an under 
$4,000 color laser printer." 

— Macworld Magazine, 
January 1998 

The Best of LAN Times — 

The QMS maffcolor 2 DeskLaser 

"... there's no competition from any 
Inkjet printer. Not even close." 

— LAN Times Magazine, 
August 1998 



QMS magicolor 2 family 
starting at 

$1,299* 




Simply 

the BEST 




EDITORS' 
CHOICE 



May 26, 1998 
QMS magicolor 2 CX 



BYTEE 



The QMS magicolor 2. 

The Best Color Laser Printer. 



GSA coniracls available. 

*AII pnccs in US dollars 

C1998 QMS, Inc QMS, the QMS logo, and rndpiodr arc regi.sicred trademarks of QMS. Inc 
All other trademarks or n-gisicrcd trademarks arc ihc property o( their res|)eelive manulacturers 



1.800-523-2696 
www.qms.com 
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Now get the flexibility of truly customized PCs 
with the consistent quality and value of 
AOpen Certified 
Components. Built-to-order 
configurations actually ready-to- 
deliver in 48-hours! And, your 
AOpen Custom PC, like the super 
fast Pentium* II processor-based 
TBS-M450, includes your choice pentlUIT1*][ 
of Mlaosoft Windows* 98, 
Windows 95* or Windows* NT operating systems. 

With AOpen you also get the power, service and 
support of a highly-respeaed multi-billion-dollar 
worldwide conglomerate. So if you're in the market for 
just a few Custom PCs or enough systems to globally 
support an entire company, check-out the benefits of 
AOpen. You might be surprised at how much more 
your money can buy with AOpen's Custom PCs. 





Custom 



PC 



1-888-33-AOPEN 

www.AOpenPC.coni 

Become an AOpen Cusum PC. Rej^tered Raelter. 
Catt i -888-883- 2237 for easy fax-hack irgistration. 
Request document number 1001. 



Choose 212 at www.pcmag.com/infollnk 



i 



'gital camera 

is just a business tool. 




But what does your boss know? 
After all, only the Agfa ePhoto^ 
1280 and 1680 have a unique 
swivel design that makes difficult 
shots easy. And technology that actually 
enhances pictures as you download them into 
your computer. They're simply too much fun to 
use only for work. No matter what your boss thinks. 




ePhoto 1680 

1.3 megapixel sensor, 1600 x 1200 pixel resolution with 
Agfa PhotoGenie'; 6x zoom {3x optical, 2x digital); 
FlashTrack • swivel zoom lens for pictures at any angle; 
EasyPilot" for easy menu navigation; and virtually 
unlimited picture storage on removable memory cards. 



ePhoto 1280 




Same as above, except 810,000 pixel sensor; 1280 x 960 
pixel resolution with Agfa PhotoGenie; ar>d 3x optical zoom. 



ePhoto 780 




350,000 pixel sensor; 1024 x 768 pixel resolution with 
Agfa PhotoGenie; just under 2 seconds between shots; 
and virtually unlimited picture storage on removable 

memory cards. 



Software '-PhotoWise photo' 
AH come with Agfa PhotoWue* and Agfa PhotoGenie 
for accessing, managing and enhancing images 

Tel.: 1.888-281-2302. Fax: I-978-6S8-4193. 



www.agfahome.com/ephoto 

AGFA ^ 

The complete picture. 
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TIPS, TRICKS, TOOLS, AND TECHNIQUES FOR YOU AND YOUR PC 




TUTOR 



Ink Jet Printers 
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Improvements in 
speed and quality, 
combined with 
bargain-basement 
prices, have made 
the ink jet a hot 
item. 

By Alfred Poor 



More on the Web: 

You'll find all of the arti- 
cles, examples, and code 
files in this section at PC 
Tech online. 



www.pcmag.com/pctech 



YOU probably either own an ink jet printer already or are 
thinking of buying one. Once limited in resolution com- 
pared with lasers and occasionally plagued by problems 
with image accuracy, opacity, and smudging, ink jets have 
been greatly refined and now dominate the personal computer print- 
er market. And for good reasonrThere are full-color models available 
for under $100, and many ink jets now rival lasers for text quality and 
can produce photo-quality images. You'll get the most out of your 
printer if you understand how it works. 

The concept of jet printers is simple — they squirt liquid ink onto 
paper — but they actually rely on highly sophisticated technology, in 
spite of their affordable prices. 

THE FINE ART OF SPITTING 

Current ink jet printers typically have resolutions of 600 dots per 
inch (dpi) or higher and print speeds approaching those of lasers 
when printing black and white. A fast ink jet printer can produce a 
full-color, 300-dpi, 8- by 10-inch image in 2 to 4 minutes. That 
amounts to producing 7.2 million dots in 120 to 240 seconds, or 
30,000 to 60,000 dots per second. A typical ink jet printhead may 
have 64 nozzles for each color, so these individual nozzles must be 
able to cycle on and off at rates as high as 900 times per second, which 
is remarkably rapid for a mechanical device. 

In the early days of ink jets, the printheads were designed to emit a 
steady stream of tiny drops of ink.The drops were charged with static 
electricity and were then "steered" either onto the paper or into a recy- 
cling reservoir by charged fields. This was inefficient and not altogeth- 
er accurate. Today, ink jet printers rely on drop-on-demand technology, 
which produces single droplets when needed. There are two methods 
ink jets use to achieve this speedy spitting: thermal and piezoelectric. 

One of the legends of computer technology explains how the 
thermal ink jet was invented. An engineer was experimenting with 
ink formulations and had some loaded in a syringe. He accidentally 
brushed the needle against the hot tip of a soldering iron, and a tiny 
drop of ink shot out. 

The contemporary Inkjet head uses the same principle: The ink 
is loaded into a tiny capillary tube, and a tiny pad rapidly heats the 
ink to the boiling point. This creates a tiny bubble of steam, which 
expands and forces a drop of ink to the end of the tube. The heat is 
turned off, and the ink cools, causing the steam to condense and 
contract and stopping the flow of ink until the next bubble of steam 





USER TO USER 

Controlling Quick 
Launch ToolTlps In 
Windows 98; choosing 
an application to open 
files too big for Notepad; 
speeding up Word 97's shut- 
down; automating reactions to 
ceil changes In Excel 97; and 
more. Page 235. 

UTILITIES 

MailCall enhances the 
mail clients that come 
with Microsoft 
internet Explorer and 
Netscape Navigator You can 
monitor multiple accounts, 
view headers before retrieving 
messages, and launch the 
e-mail program of your choice. 
Page 243. 

ENTERPRISE 

COMPUTING 

Data warehousing 
means more than 
consolidating your 
information. 
Warehousing allows historical 
data to be extracted and ana- 
lyzed In ways that help decision 
making. We look at various 
types of warehousing and offer 
some recommendations on 
which might be best for your 
organization. Page 245. 

PC TECH 

Distributed applica- 
tions offer great 
advantages but 
present challenges In 
performance, reliability, and 
security. We show how Windows 
NTs MSMQ service handles 
them. Page 247. 
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is generated to create a drop of ink.The alter- 
native approach is to use the piezoelectric ef- 
fect, as Epson does with its ink jets. 

Piezoelectric crystals have a unique and cu- 
rious property. If you apply a physical force to 
them, they can generate an electrical charge. 
The process also works in reverse: Apply an 
electrical charge to the crystal and you can 
cause it to move, creating a mechanical force. 

A piezoelectric ink jet printhead uses a 
crystal at the back of a tiny ink reservoir. A 
current is applied to the crystal, making it pull 
inward. When the current is interrupted, the 
crystal snaps back to its original position, forc- 
ing a tiny amount of ink out through the noz- 
zle. When the cunent resumes, the crystal 
pulls back, poised to propel the next drop. 

This approach has its advantages. Piezoelec- 
tric printheads can use ink that dries faster and 
pigments that might be damaged by the tem- 
peratures in a thermal head. Also, a piezoelec- 
tric printhead is built into the printer, so only the 
ink cartridge needs to be replaced. (Thermal 
ink jets incorporate the jet nozzles into each ink 
cartridge, which can increase the cost of the car- 
tridge and thus the cost per page.) The down- 
side is that if a piezoelectric printhead is dam- 
aged or clogged, the printer must be repaired. 

TINY BUBBLES 

Whether heat or vibration is used to generate 
the droplets, the result is the same:Tmy dots 
are placed on the paper. As the droplets get 
smaller, you can produce images with higher 
resolution and better color. 

Ink Jet Printers 

The heart of an ink jet printer is the 
printhead, which contains many 
tightly spaced capillary tubes. Tiny 
droplets of ink are forced out of 
nozzles at the ends of these tubes 
and land on the paper. Fast 
activation cycles, combined with 
tightly bundled nozzles and quick- 
drying inks, allow modern ink jets 
to offer resolutions of 600 dots per 
Inch (dpi) or higher and black-and- 
white print speeds approaching 
those of lasers. 




Early personal ink jet printers produced 
droplets that contained about 86 picolilers of 
ink each. A picoliter is one-trillionth of a hter, 
which means that it would take roughly 11. 6 
billion of these drops to fill a liter bottle. Over 
the years, the technology has been refined, 
and now ink jet droplets each contain about 
10 picoliters of ink — 100 billion to the liter. 

These tiny droplets create marks that are 
about 50 to 60 microns (one-millionth of a 
meter) in diameter, less than the diameter of a 
typical human hair. The smallest -size dot that 
the unaided human eye can see is about 30 mi- 
crons across, so these dots are approaching the 
limits of our perception. 

The incredibly small size of these droplets 
makes it possible to increase the resolution of 
the printed output. It takes about a 35-micron 
dot to create an output of 720 dpi, so these 
drops overlap slighdy at that resolution. There 
is more to print quahty than simply resolution; 
other factors play important roles in how we 
perceive the detail in a printed image. Some 
printers control the shades and intensity of 
colors by layering up to 16 droplets in the 
same space. This increases the number of col- 
ors created, improves anti-aliasing (getting rid 
of "jaggies"),and makes smoother transitions 
from one color to the next. 



THERMAL PRINTHEAD 

I— Heating element i— Gas bubble 

^^if^ ^^^^ ^^^^ 



A thermal printhead uses a bny 
heater on each capillary tube to 
heat ink rapidly to Its boiling point, 
creating a tiny bubble of steam. 



This bubble 
forces a droplet 
of ink out the 
end of the tube. 



t 



PIEZO PRINTHEAD 





Printhead 




A piezoelectric print- 
head uses a special type 
of crystal that responds 
to electrical current 



t 



When a charge is applied, 
such a crystal deforms 
slighdy. In a printhead, the 
crystal's movement 
forces a tiny droplet of ink 
through a capillary tube. 



INK SPOTS 

The inks used in these printers are a lot more 
complex than you might think.The engineers 
who create them must consider a variety of fac- 
tors, including drying characteristics and the pig- 
ments used.Today's inks dry faster than those 
used in the past. For black printing only, slow- 
drying inks are not too much of a problem, be- 
cause text requires relatively small amounts of 
ink and will probably dry before the next sheet 
is placed in the output tray. If an image has large 
areas of black, however, the ink will take longer 
to dry and will be more prone to smudging. 
With color images, slow-drying inks cause 
major problems as the inks run together and 
blur the results A fast-drying ink lets you place 
another drop in the same spot without blurring. 

Another consideration is how the ink works 
with different print media. Standard copy 
paper is relatively porous, allowing the ink to 
dry faster but also causing the ink to be wicked 
along the paper fibers, expanding the dot size. 
On the other hand, overhead transparencies 
and some coated high-resolution papers are 
practically imf)ervious to ink, and the inks must 
stick to the surface of the sheet yet dry rapidly 
enough that the image does not smudge. 

Even the dyes used in the inks make a dif- 
ference. Some pigments are made up of mole- 
cules smaller than 50 nanometers (nm), or bil- 
lionths of a meter. These have the advantage 
of creating brighter colors, but they tend to 
fade after exposure to bright light and are 
more likely to be water-soluble. These are the 
dyes typically used for the cyan, magenta, and 
yellow inks. Pigments with 
molecules in the range of 50 
nm to 100 nm are more 
waterproof and stand up to 
light better, but they are 
more opaque, so they're less 
suited for the layering re- 
quired to produce many 
shades of color. As a result, 
these are used mostly for 
black inks. 

There are hurdles to 
cross before ink jets will be 
as fast as lasers, but don't 
bet against them. Their 
lower cost and excellent 
output quality have already 
all but eliminated impact 
dot matrix printers from the 
market, and it looks as if 
they will maintain their 
dominant position for a 
long time to come. CQ 



When the heat is 
^ turned off, the ink 
' cools, and the tube 
Is ready to be 
activated again. 



J 




When the current is 
removed, the crys- 
tal snaps back to its 
original position. 



J 



Alfred Poor is a contribut- 
ing editor of PC Magazine. 
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Gateway™ Business 
Computer Systems 



Gateway 



Qway^"^ ALR® Servers 



The Gateway ALR Series servers. 

Highly reliable, highly upgradable, highly affordable. 

At Gateway, we have a full line of cutting-edge servers: from 2-way to 4-way. 
We custom-build them specifically for your company. Each is backed with Gateway 24/7 tech 
service and support online, by fax and phone. No matter what size company you have, we'll 
build a server just for you. Gateway. Get more out of the box.^" 




ALR 7200 for workgroups 

• Intel* Pentium* 11 Processor 350MHz with 512K Cache 
(supports up to Pentium II Processor 450MHz) 

• Dual Processor Support 

• 128MB PC 100 ECC SDRAM (expandable to 1GB) 

• 4GB Ultra 2 SCSI Hard Drive (expandable to 27GB) 

• Tower Case with 300W Power Supply 

• InforManager'" Server Management Software 

• FCC Class A** 

Starting at $2399 or $66/month for 48 mos. lease* 



ALR 8300 for departments 
needing more speed 

• Intel Pentium II Xeon'" Processor 450MHz 
with 512K Cache 

• Dual Processor Support 

• 128MB PC 100 ECC SDRAM (expandable to 1GB) 

• 4GB Ultra 2 SCSI Hard Drive (expandable to 162GB) 

• 13-Bay Tower Case with 400W Power Supply 
(optional Dual Redundant N+l Power 
Supply Subsystem) 

• InforManager Server Management Software 

• FCC Class A** 

Starting at $5199 or $134/month for 48 mos. lease* 



ALR 8200 for departments 

• Intel Pentium II Processor 350MHz with 512K Cache 
(supports up to Pentium II Processor 450MHz) 

• Dual Processor Support 

• 128MB PC 100 ECC SDRAM (expandable to 1GB) 

• 4GB Ultra 2 SCSI Hard Drive (expandable to 162GB) 

• 13-Bay Tower Case with 400W Power Supply 
(optional Dual Redundant N+l Power 
Supply Subsystem) 

• InforManager Server Management Software 

• FCC Class A** 

Starting at $3699 or $102/month for 48 mos. lease*' 

ALR 9200 

for enterprise-sized companies 

• Intel Pentium II Xeon'" Processor 400MHz with 512K Cache 
(expandable to 400MHz with 1MB Cache) 

• Quad Processor Support 

• 256MB ECC EDO DRAM (expandable to 4GB) 

• 4GB Ultra 2 SCSI Hard Drive (expandable to 54GB) 

• 10-Bay Tower Case with Dual 400W Hot Swap 
Power Supplies (optional Redundant N+l Power 
Supply Subsystem) 

• Gateway Server Management Software 

• FCC Class A** 

Starting at $7999 or $206/month for 48 mos. lease* 




Pentium*]! 

xeon.. I 



Server add-ons: 

• Network Operating System (NOS) Software Support Upgrade - Extends your original 30-day network operating 
system support agreement to a total of one year. $799 per year 

• EV500 15" Color Monitor (13.9" viewable) - Optimized for image accuracy and sharpness, the EV500 features 
convenient up-front controls, up to 1280 X 1024 resolution and .28 screen pitch. $160 

• APC* Smart-UPS* 1400 Uninterruptible Power Supply - Uncompromising power management for small business 
networks. $699 
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call 1-800-337-5312 



or visit us at your nearest Gateway Country® location. 



E-Series Managed Desktop PCs 



The ones you buy today will work 
with the ones you buy tomorrow. 

Our commitment to stable platforms is all about consistency. Our E-Series desktops are 
reliable, easy to manage and backed by 24/7 tech support online, by fax or phone. Starting 
at $1098. We'll custom-build them just for your company, and even preload your company's 
software. So whether you buy one or five hundred, you know exactly what you're getting. 
No matter when you buy them. Gateway. Get more oirt of the box.^" 






E-1200 366 

• Intel' Celeron'" Processor 366MH2 with 128K 
Full-Speed Cache 

• 32MB SDRAM (expandable to 256MB) 

• 3.2GB SMART II Ultra ATA Hard Drive 

• 13X mln/32X max CD-ROM Drive 

• EV500 15" Color Monitor (13.9" viewable) 

• Integrated ATI RAGE'" IIC 4MB SDRAM AGP'" 
Graphics Accelerator 

• Integrated Intel 10/100 Ethernet with Wake-up On LAN 

• Integrated SoundBlaster* Compatible Audio 

• MS-Windows NT* 4.0 

• Intel LANDesk' Client Manager v.3.31 

• 3-Year Warranty* 

$1098 or $31/month for 48 mos. lease"* 



E-3200 350 

• Intel Pentium* II Processor 350MHz 
with 512K ECC Cache 

• 96MB lOOMHz SDRAM (expandable to 384MB) 

• 6.4GB SMART II Ultra ATA Hard Drive 

• 13X min/32X max CD-ROM Drive 

• EV700 17" Color Monitor (15.9" viewable) 

• Integrated ATI RAGE PRO TURBO'" 4MB AGP 
Graphics Accelerator 

• Integrated 3Com' 10/100 Ethernet with 
Wake-up On LAN 

• Integrated SoundBlaster Compatible Audio 

• MS Windows NT 4.0 

• Intel LANDesk Client Manager v.3.31 

• 3-Year Warranty* 

$1498 or $41/month for 48 mos. lease*** 




Gateway 

www.gateway.com 



E-4200 450 

• Intel Pentium II Processor 450MHz 
with 512K ECC Cache 

• 128MB lOOMHz SDRAM (expandable to 384MB) 

• 10GB SMART II Ultra ATA Hard Drive 

• 13X min/32X max CD-ROM Drive\ 

• VX900 19" Color Monitor (17.9" viewable) 

• ATI RAGE PRO TURBO 8MB 2X AGP 
Graphics Accelerator 

• 3Com 10/100 Ethernet with Wake-up On LAN 

• MS Windows NT 4.0 

• Intel LANDesk Client Manager v.3.31 

• 3-Year Warranty* 

$2398 or $66/month for 48 mos. lease*** 



'Call 1 -800-GATEWAY or write to us at Gateway Terms & Conditions. P.O. Box 1951, North Sioux City, SD 57049-1951 for a free copy 
of our limited warranty, on-site service agreements, and installation agreements. If your Gateway technician determines an on-site visit 
is necessary, on-site service will be proviaed for products purchased and located in tne continental United States, Alaska, Hawaii, Puerto 
Rico and Canada (excluding mice, keyboards, monitors and Solo portables). On-site and installation services are administered by PC 
Technology Services, Inc. See agreements for specific terms and limitations, "fcc ciass a products may noi be sold lor home use •••Leasing provided by 

independent leasing companies to qualified commercial customers. Lease payments based on 46*monlti term. Lease terms sutjject to change wttmA notice or obligation. 
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E-Series Technical Workstations 



Custom-built for your needs and 
for years of high performance. 



These powerful workstations are designed for everything from software development to 
digital content creation, to computer-aided design, and we'll build them specifically for your 
needs. We'll also preload your company's software into them. So you'll have the tools to 
perform. Today and tomorrow. Gateway. Get more out of the box.^" 




E-5200 350 

• Intel* Pentium' II Processor 350MHz 
with 512K ECC Cache (Dual Pentium II 
Processor Capable) 

• 64MB ECC SDRAM 

• 10GB SMART II UATA Hard Drive 

• 13X min/32X max CD-ROM Drive 

• VX900 19" Color Monitor (17.9" viewable) 

• AccelGraphics'" Permedia" II with 8MB SGRAM 

• 3Com" 10/100 Ethernet with Wake-up On LAN 

• Microsoft* Windows* NT 4.0 

• 3-Year Warranty* 

$1999 or $55/month for 48 mos. lease** 
E-5200 450 

• Intel Pentium II Processor 450MHz 
with 512K ECC Cache (Dual Pentium II 
Processor capable) 

• 128MB ECC SDRAM 

• 9GB 7200 RPM SCSI Hard Drive 

• 13X min/32X max SCSI CD-ROM Drive 

• VX900 19" Color Monitor (17.9" viewable) 

• AccelGraphics Permedia II with 8MB SGRAM 

• 3Com 10/100 Ethernet with Wake-up On LAN 

• MS* Windows NT 4.0 

• 3-Year Warranty* 

$3299 or $91/inonth for 48 mos. lease** 
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E-5250 450 

• Intel Pentium II Xeon Processor 450MHz 

with 512K Full-Speed Cache (Dual Pentium II Xeon" 
Processor Capable) 

• 256MB ECC SDRAM 

• 9GB lOK RPM Ultra2 LVD SCSI Hard Drive 

• 13X min/32X max SCSI CD-ROM Drive 

• VXllOO 21" Color Monitor (19.9" viewable) 

• AccelGraphics Permedia II with 8MB SGRAM 

• 3Com 10/100 Ethernet with Wake-up On LAN 

• MS Windows NT 4.0 

• 3-Year Warranty* 

$4799 or $132/month for 48 mos. lease** 



"Call 1-800-GATEWAY or write to us at Gateway Terms & Conditions, P.O. Box 1951, North Sioux City SD 57049-1951 for a free copy 
of our limited warranty, on-site service agreements, and installation agreements. If your Gateway technician determines an on-site visit 
is necessary, on-site service will be provided for products purchased and located in the continental United States, Alaska, Hawaii, Puerto 
Rico and Canada (excluding mice, keyboards, monitors and Solo portalsles). On-site and installation services are administered by PC 

Technology Services, Inc. See agreements for specific terms and Mmitatlons. "Leasing pravldecl by independent leasing companies lo qualified commer- 
cial customers. Lease payments based on 48-montti term. Lease terms subject to ctiange wittrout notice or obligation. 

Choose 099 at www.pcmag.com/infolink. 



GP-Series Small Business Desktop PCs 



A big solution 

for small businesses. 

We understand that your technology requirements are unique. That's why we custom-build our 
powerful GP-Series desktops just for your firm. Network-ready. Backed by our 24/7 tech service 
and support online, by fax or phone. Custom-configured with cutting-edge technology. Loaded 
with MS* Office Small Business Edition. Plus, our GP-Series desktops start at $1299. Proving 
that in business, you don't have to be big to be powerful. Gateway. Get more out of the box.- 



GP6-366C 

• Intel" Celeron™ Processor 366MHz 
with 128K Cache 

• 64MB SDRAM 

• EV500 15" Color Monitor (13.9" viewable) 

• 4MB AGP Graphics 

• 6.4GB Ultra ATA Hard Drive 

• 13X min/32X max CD-ROM Drive 

• Iomega* Internal ZIP" Drive 

• 3.5" Diskette Drive 

• SoundBlaster* AudioPCI™ 64V 

• Altec Lansing* GCS-lOO Speakers 

• Mid-Tower Case 

• 10/100 Ethernet Network Card 

• 104+ Keyboard & Mouse 

• Microsoft* Windows* 98 

• MS* Office 97, Small Business Edition plus 
Bookshelf* 98 

• Gateway Gold^ Service for G-Series PCs* 

$1299 or $36/month for 
48 mos. lease** 



GP6-400 

• Intel Pentium* II Processor 
400MHz with 512K Cache 

• 64MB SDRAM 

• EV700 17" Color Monitor (15.9" viewable) 

• 16MB AGP Graphics 

• 10GB Ultra ATA Hard Drive 

• 13X min/32X max CD-ROM Drive 

• Iomega Internal ZIP Drive 

• 3.5" Diskette Drive 

• SoundBlaster 64D 

• Altec Lansing GCS-lOO Speakers 

• Mid-Tower Case 

• 10/100 Ethernet Network Card 

• 104+ Keyboard & Mouse 

• Microsoft Windows 98 

• MS Office 97, Small Business Edition 
plus Bookshelf 98 

• Gateway Gold Service for G-Series PCs* 

$1699 or $47/month for 
48 mos. lease** 



GP6-450 

• Intel Pentium II Processor 
450MHz with 512K Cache 

• 128MB SDRAM 

• VX900 19" Color Monitor (17.9' viewable) 

• 16MB AGP Graphics 

• 16GB Ultra ATA Hard Drive 

• 13X min/32X max CD-ROM Drive 

• Iomega Internal ZIP Drive 

• 3.5" Diskette Drive 

• SoundBlaster 64D 

• Altec Lansing GCS-lOO Speakers 

• Mid-Tower Case 

• 10/100 Ethernet Network Card 

• 104+ Keyboard & Mouse 

• Microsoft Windows NT 4.0 

• MS Office 97, Small Business Edition 
plus Bookshelf 98 

• Gateway Gold Service for G-Serles PCs* 

$2299 or $64/month for 
48 mos. lease** 





Small Business Software Values 

• Microsoft* PowerPoint* Upgrade - Create business presentations 
quickly and easily. Then prepare to sell that idea. $109 

• QuIckBooks* - Just fill in checks, invoices and forms onscreen 
and QuickBooks does the accounting for you. Also includes 
customizable invoices and other professional business forms. $119 

• QuIckBooks Pro* - The fast, easy way to manage your business. 
Includes all QuIckBooks, multiuser capabilities, time tracking 
and more. $219 

• Web Page Creator - Make your business stand out from the rest. 
This set of Web page creation tools helps you design, post and 
manage your Web site. $129 (includes Adobe* PageMill* 3.0, 
Micrografix* Webtricity'" 2). 

• Business Graphics Pack - Market your products and services 
more effectively - on paper and online with this comprehensive 
software bundle. $149 (includes Visio* Standard 5.0, Adobe Photo 
Deluxe* Business Edition, LiveArt™ 98, Simply 3D'"). 

• Proven Edge™ - Accounting, contact management, day planner, 
word processing, mail merge, charts and graphs. Proven Edge'" Plus 
has everything you need to effectively manage people, time 

and money. $179 (with system purchase) 

• CorelDRAW™ 8 - A powerful illustration and page layout program that 
provides a full range of drawing, image editing and text tools. $199 
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Gateway^'' Solo® Portable PCs 



There are Gateway Solo portables to suit everyone in 
your business. No matter where they're going. 

It seems no one is tied to a desk anymore. But no matter what your 
company's portable needs are, power, exceptional portability or excellent value, 
we'll custom-build Gateway Solo portables just for your needs. These are the 
powerful portables for every business on the go. 
Gateway. Get more out of the box.^" 



2500SE 

the affordable portable 

• 12.1" SVGA TFT Color Display 

• Intel* Celeron'" Processor 300MHz 

• 32MB SDRAM 
(expandable to 288MB) 

• 2MB 128-Blt Graphics Accelerator 

• Integrated CD-ROM Drive 

• Integrated 3.5" Diskette Drive 

• 2GB Ultra ATA Hard Drive 

• NiMH Battery 

• Carrying Case 

• V.90 Modem 

• Microsoft* Windows 95 

• Gateway Gold^" Service & Support 
for Portable PCs* 

$1649 or $46/month for 48 
mos. lease** 

3100LS 

the FireAnt 

• 12.1" SVGA TFT Color Display 

• Intel Pentium* II Processor 333MHz 

• 64MB SDRAM (expandable 
to 160MB) 

• 2.5MB-256-Bit Graphics Accelerator 

• Integrated CD-ROM Drive 

• External 3.5" Diskette Drive 

• 4GB Ultra ATA Hard Drive 

• Lithium ION Battery 

• Leather Portfolio Carrying Case 

• Integrated V.90 Modem 

• MS Windows 95 

• MS Office 97. Small 
Business Edition 

• Gateway Gold Service and 
Support for Portable PCs* 

$2799 or $77/month for 48 
mos. lease** 



5150LS 

for on-the-go presentations 

• 14.1" XGA TR Color Display 

• Intel Pentium II Processor 333MHz with 512K Cache 

• 64MB SDRAM (expandable to 288MB) 

• 2.5MB 256-Bit Graphics Accelerator 

• Modular CD-ROM Drive 

• Modular 3.5" Diskette Drive 

• 4GB Ultra ATA Hard Drive 

• Lithium Ion Battery 

• Carrying Case 

• V.90 Modem 

• MS Windows 95 

• MS Office 97, 
Small Business Edition 

• 1-Year Warranty* 

$2799or$77/monthfor48 

mos. lease** ^B^^^S^'^'' 

$99 upgrade to Windows NT* 



9100LS 

the powerful desktop replacement 

• 14.1" XGA TFT Color Display 

• Intel Pentium II Processor 333MHz with 512K Cache 

• 64MB SDRAM (expandable to 384MB) 

• 4MB SGRAM 3D Graphics Accelerator 

• Combination DVD Drive/120MB 
SuperDisk™ Drive 

• 6GB Ultra ATA Hard Drive 

• Lithium Ion Battery 

• Deluxe Leather Carrying Case 

• V.90 Modem 

• Windows 95 

• MS Office 97. 
Small Business Edition 

• 1-Year Warranty* 

$3399 or $94/month for 48 
mos. lease** 

$99 upgrade to Windows NT 



AddOns: Port Replicator - Includes VGA port, (2) PS/2 ports. Serial port. Parallel port, and power connector. $99 

MlnM>ocklng Station - Includes RJ45 Ethernet 10/100, VGA port, (2) PS/2 ports. Serial port. Parallel 
port. Game port, audio connectors, power connector, and (2) 32-Bit CardBus PC Card slots. $199 

Full Docking Station - Includes integrated floppy drive, 2 Dual ISA/PCI Card slots, internal 3.5" bay, 
external 5.25" bay, (2) 32-Bit CardBus PC Card slots, NTSC In and Out ports, and USB. $599 
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www.gateway.com 
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or visit us at your nearest Gateway Country* location. 

C 1999 Gateway 2000. Inc. All rights reserved Gateway, the Gateway stylized logo. Gateway Gold. Solo and the "Get rrwre out ol tt<a tx>x* slogan are trademarks or registered trademarks ol Gateway 
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registered trademarks ol their respective companies. Not all Gateway systems contain the Pentium II processor. All prices and configurations are subject to change without notice or obligation. Prices do not 

include shipping and handling and any applicable taxes "Call 1 -SOO-GATEWAY Or write to US at Gateway Torms & Conditions, P.O. Box 1 951 , North Sioux City, 
SD 57049-1951 for a free copy of our limited warranty. On-site service and installation are not available for Solo portables. "Loasmg provided by 

independent leasing companies to qualified commercial customers. Lease payments based on 48-month term. Lease terms subject to change without notice or obligation. 





Controlling Quick 
Launch ToolTips 

The Quick Launchtoolbar In Windows 98 (or Win- 
dows 95 with Internet Explorer 4) actually gets 
Its Icons and ToolTips from the shortcuts stored 
In the folder C:/Wlndows/Appllcatlon Data/ 
Microsoft/Internet Explorer/Quick Launch. 

So, If you drag a program to the toolbar you 
may end up with, for example, "Shortcut to 
Excel.exe" as the ToolTlp. Edit the properties of 
the shortcut stored In the directory named 
above, and you can have a better Icon with a 
more useful ToolTlp, such as "Excel 97 with SRI". 

Drew Dekreon 
Anchorage, Alaska 



Windows folder. However, you don't actually 
have to know either of these names. To work 
with the shortcuts in the Quick Launch tool- 
bar, simply right-click the vertical "grab han- 
dle" at the left end of the toolbar and choose 
Open from the pop-up menu. This will also 
work for any user-defined toolbar and for the 
built-in Links toolbar. So, for example, re- 
naming "Launch Internet Explorer Brows- 
er.lnk" to "Launch IE4.lnk" will change the 
text and ToolTip of the corresponding toolbar 
icon (Figure 1). 

You can reduce the space used for a toolbar 
by suppressing its title and the titles of its 
icons. Right-click the toolbar's grab handle 
and remove the check marks in the pop-up 
menu next to Show Title and Show Text. You 
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FIGURE 1: The text and ToolTip for an icon in the Quick Launch toolbar can be controlled by changing the name 

of the corresponding shortcut. 



I If you've enabled User Profiles on 
your system, the location for the short- 
cuts defining the Quick Launch toolbar will 
be C:\Windows\Profiles\username\Applica- 
tion DataVMicrosoftMntemet ExpIorer\Ouick 
Launch, where "usemame" is your user name. 
And. of course, if your Windows folder is 
something other than C:\Windows. the path to 
the location will begin with your particular 



can still see the text for any of the icons; it ap- 
pears as a ToolTip when you rest the mouse 
cursor over the icon. Note also that changes 
made to the Links toolbar will be mirrored in 
the Links toolbar within Internet Explorer 4. 
If the Links toolbar isn't visible, right-click the 
taskbar. choose Toolbars from the pop-up 
menu, and put a check next to Links. 
— NeilJ. Rubenking 



How to Contact Us 

Send your tips and questions to our advisors in any of the following ways: 
E-MAIL pctech&idcom FAX: 212-503-5799 MAIL User to User, PCMaga/ine. One Park Avenue, New York, NY 10016-5802 
(Please send a floppy disk and a printout. ) 

If we print your lip. you 'II reieive $50 plus a PC Magazine T-shirt. 
We regret that we cannot answer letters individually. 



Dealing with Files Too 
Large for Notepad 

When I double-click a large text file, I get the fol- 
lowing message: "This file Is too large for 
Notepad to open. Would you like to use WordPad 
to read this file?" How do I change my system 
settings so It prompts me to use Microsoft Word 
Instead of WordPad? 

Tom Monaco 

via the Internet 

You can't change the prompt, but you 
can change the behavior with a minor 
tweak to the Registry. Launch Regedit and 
navigate to the key HKEY_L0CAL_MACHINE\ 
SOFTWARE\Microsoft\Windows\ 
CurrentVersionXApp Pattis\WORDPAD.EXE. In 
the right-hand pane, double-click the (De- 
fault) value to edit its data. Replace the exist- 
ing data with the full pathname of the pro- 
gram you want Notepad to launch in place of 
WordPad for text files that are too large. 

This change should not affect 
the Start menu link to WordPad, 
as that link is normally created 
using the full pathname of the 
WordPad program. But if you 
type wordpad in the Start 
menu's Run dialog box. Win- 
dows will launch the program 
you specified in the App Paths 
Registry key. 

Readers occasionally write us 
with a related question: They 
want WordPad to take over 
when Notepad can't handle a 
large file, but it fails to do so. This 
problem occurs because the 
Registry entry for WordPad no 
longer matches the actual loca- 
tion of WORDPAD.EXE. You can 
use the same technique de- 
scribed here to restore the normal interaction 
between Notepad and WordPad. 
— NeilJ. Rubenking 

Configuring 
DOS-Mode Drivers 

I have some programs that I still need to run In 
DOS mode, and they require that I access my 
CD-ROM drive and mouse. The problem is that I 
need to know exactly what to put in my 
Conflg.sys and Autoexec.bat files to get this 
hardware to work when I reboot in DOS mode. 
Can you help? 

Brandon Czamockl 

Austin, Texas 
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rTT] Unfortunately, there is no way to give a 
Lt3 precise answer, because not all CD-ROM 
drives use the same CD-ROM drivers. The best 
we can offer is a generic answer that should 
provide enough detail to get you to the point 
where you can work out the specifics on your 
own. You may need this information even if 
you don't think you do; the Windows emer- 
gency boot disk does not add these drivers, so 
without making these modifications, you will 
not be able to access your CD-ROM drive to 
restore files if you lose your hard disk and 
have to boot from the floppy. 

Under Windows 95 or Windows 98, the op- 
erating system can automatically provide 
virtual-mode drivers for the CD-ROM drive 
and mouse (and other devices).These will still 
be accessible when you open a DOS window, 
but if you reboot in DOS mode, these devices 
must rely on real-mode drivers, which are 
loaded in your Config.sys and Autoexec.bat 
files. You can add the required lines to these 
files in the Exit to Dos.pif file, or you can add 
them to a boot floppy. 

To Config.sys, you add the line 

DEVICE=[cdromdri ver.sys] /D: [dri veid] 

To Autoexec.bat: 
[path]HSCDEX /D:[driveid] [path]MOUSE 

The [cdromdrlver.sys] parameter in the 
Config.sys file is the CD-ROM device driver, 
and you should have received a copy of this 
with the drive. If you don't have the file, you 
can contact the drive manufacturer — the 
company Web site is a good place to start — to 
see whether there is a copy available that you 
can download. Failing that, you can try some 
of the generic drivers available at sites such as 
www. windrivers.com/. 

The [ d r 1 V e 1 d ] parameter in both the CD- 
ROM device driver and the MSCDEX lines must 
match. Typically, you can use a combination of 
letters and numbers, and most installations 
default to ID values hke MSCDOOl. If these ID 
values do not match, MSCDEX will not find 
the drive's device driver. 

MSCDEX is Microsoft's program CD-ROM 
Extensions, which provides access to a CD- 
ROM in DOS. It should be installed in your 
Windows/Command folder by default. The 
file also is included on the Windows 95 CD in 
the Win95_04.cab file and on the Windows 98 
CD in the Base5.cab file. 

Mscdex.exe also has a number of other pa- 
rameters that you can use. The one you are 
most likely to want is the /L: [dri veletter] 
switch, which lets you assign a specific drive 
letter to the CD-ROM drive. 
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To access the mouse, you'll need another 
real-mode driver. Again, your system's mouse 
should have come with an executable pro- 
gram (such as Mouse.com) or a driver with a 
.sys extension that can be loaded with a 
DEVICE= line in the Config.sys file. If not, you 
can try using the Mouse.com that was includ- 
ed by Microsoft in Windows 3 and DOS 6 ver- 
sions, if you should have one of those operat- 
ing systems available in your archives. 

Once you have these lines installed in your 
boot floppy or Exit to Dos.pif files, be sure to 
test them carefully, especially if you are mod- 
Make sure you can get 

DOS access to your 
mouse and CD-ROM 
drive now; don't wait 
until you need them to 
see if they'll work. 



ifying your emergency boot disk. Make sure 
that the files give you access to your CD-ROM 
drive and mouse now, and don't wait until you 
need them to find out whether or not the 
modified boot files work. — Alfred Poor 

WhenWord97Takesa 
Long Time to Close 

Since upgrading to Microsoft Office 97, I've 
found that Word takes an Inordinate amount of 
time to close— sometimes over a minute with 
only one document window open, it also takes 
up to 15 seconds to load the first document 
after launching, even though later documents 
load virtually instantaneously. This is particu- 
larly annoying since Office 95 ran extremely 
well on this system, which is a Pentium MMX/ 
233 with 64MB of EDO RAM and a Western Digital 
i.6MB hard disk, is the problem simply that 
Word 97 is unreasonably slow, or is there some- 
thing i can do to speed it up, particularly for 
closing documents? 

M. L Pershem 

via the Internet 



njTi Sluggish closing of files is probably the 
LbJJ single most common complaint from 
Microsoft Word users who upgrade to Office 
97. The slowdown comes from a feature that 
many users — perhaps most — don't even 
realize exists. 

Microsoft Outlook offers a feature called 
the Journal, which can track several kinds of 
events on your system. By default, one of the 
things it keeps track of is everything you 
work on in Word. Whenever you work on a 
document, the Journal records the filename, 
the time you created or opened it, and the 
length of time you've worked on it. You can 
view the details as Journal entries in Out- 
look 97 by choosing Go I Journal or by click- 
ing on the Journal icon in the Outlook bar to 
go to the Journal. 

The Journal records these entries whether 
Outlook is loaded or not, and very likely it 
records them even if you've never bothered 
to open Outlook at all. Alas, if you aren't in- 
terested in using the Journal, the time it takes 
to write the entries to disk is simply unwant- 
ed overhead. 

For reasons that aren't at all clear, the 
overhead can be virtually unnoticeable on 
some systems but annoyingly time-consum- 
ing on others. Whatever the difference is, it 
isn't simply a matter of CPU speed and RAM. 
My test-bed, for example is a 90-MHz Pen- 
tium with 48MB of RAM. That's severely 
underpowered compared with the Pentium 
MMX/233 with 64MB of RAM mentioned in 
the letter, but closing Word on my test-bed 
with a file open takes only a second or two — 
even with the overhead of a Journal entry — 
compared with the times of over a minute 
mentioned in the letter. 

Fortunately, if the overhead is bother- 
some on your system, there's an easy way to 
turn the feature off. Open Outlook and 
choose Tools I Options, then Journal. You'll 
see a number of check boxes for items to 
track, including one for Microsoft Word. Re- 
move the checks from all of the check boxes 
and the sluggishness of closing programs 
should disappear. 

Don't be in too much of a hurry to turn off 
this feature if you don't see noticeable slug- 
gishness on your system. In addition to 
tracking the amount of time you work on 
your files, the Journal also creates a shortcut 
to the document as part of each entry. This 
can be a lifesaver if you've forgotten where 
you've saved a file. 

To find a misplaced file, you can load Out- 
look and open the Journal. To see a list of en- 
tries if one isn't already showing, choose 
View I Current View I Entry List. To limit the 
list to Microsoft Word documents, choose 
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View I Filter and then Journal Entries, set 
Journal Entry Type to Microsoft Word, and 
choose OK. Then click on the Start heading 
at the top of the Start column to sort by date 
and time, and browse though the Subject col- 
umn to find the document you're looking 
for. Double-click on the document name 
to open the Journal entry so you can see 
the shortcut to the file. Double-click on 
the shortcut, finally, to open it in Word. 
— M. David Stone 

Automated Reactions to 
Cell Changes 

In cell A1 of an Excel 97 spreadsheet, I have a 
remote-reference formula (for a stock market 
quote) whose value gets updated every few sec- 
onds. When the value of A1 changes, I would like to 
copy the values of cells B2:G2 into A2:F2. At the 
same time, I'd like to copy the new value of A1 into 
G2. Is It possible to automate this with a macro? 

Rudy Pauls 
Toronto, Ontario 

rTT] In a new VBA module, enter the foUow- 
uLJingcode: 

Public Flag as Integer 
Sub DoIt( ) 
Range("b2:g2") .Cut 
Desti nation :=Range(-a2:f 2") 

Range("g2"). Value = 
RangeCal") .Value 

Flag = 0 
End Sub 

Then, in the VBA Editor's Project Explor- 
er window, double-click the entry for the 
worksheet you're using — Sheet I, for example, 
if the worksheet where all this action is to take 
place happens to be Sheet 1 . You should now 
see two drop-downs at the top of the code 
window. One is called (General); the other is 
called (Declarations). In the first drop-down, 
choose Worksheet. In the second, choose 
Change. Now the following lines appear in the 
code window: 

Private Sub Worksheet_Change(ByVal 
Target As Excel. Range) 
End Sub 

Between these two lines, type 

If Flag = 0 And Target. Cellsd. 1) = 
Range("al") Then 

Flag = 1 

Dolt 
End If 




The Worksheet_Change procedure triggers 
the Dol t procedure whenever a change oc- 
curs in cell Al .The Dolt procedure does the 
cutting, copying, and pasting. The Publ ic 
Fl ag variable, shared between the two pro- 
cedures, ensures that the whole operation 
occurs only once with each change to Al. 
Without this. Excel seems to regard the 
copying of Al into G2 as a change to A 1 — 
and repeats the Dolt procedure endlessly. 
— Craig Stinson 

Automating Access's 
Compacting Process 

I have a database-compacting program that 
uses a DOS batch file to make a copy of the 
database and delete the temporary database 
(If one exists) and then uses Access code to 
repair the database and compact it Into a 
temporary database. Another batch file 
then copies the compacted database using the 
original database name. It works, but the 
process Is not as smooth as I would like. The 
problem is that the Access code does not wait 
for the DOS commands to complete before 



continuing. Tills prevents me from automating 
the whole process. 

Dennis Miller 

Grand Island, Nebraska 

I If you're using Microsoft Access 95 or 
later, you can automate the process 
using VBA code instead of a batch file. An 
example appears in Figure 2. Regarding the 
batch file, however, if you're running Win- 
dows 95 or 98 you can use the start com- 
mand with the /w switch to execute Access. 
The start command starts the named appli- 
cation, and the /w switch tells the command 
to pause and wait for the application to com- 
plete before continuing. Thus you can do 
something like this: 

start /w c:\access\msaccess.exe 
nwind.mdb /compact tempp.mdb 

This starts MS Access and automatically in- 
vokes the compact process, producing from 
Nwind.mdb a compacted database named 
Tempp.mdb. The command does not com- 
plete until Access is finished compacting and 
shuts down. You then have to delete the orig- 
inal database and rename the compacted 
database with the original name. You should 
also precede the start command with a copy 
command that makes a backup copy of your 
database, just in case. 

You're better off creating a separate data- 



Functlon ContpactMdb(strMdb As String) As Boolean 

Dim strFlleName As String, strCompacted As String, strBackup As String 
On Error GoTo CompactMdbErr 
' First backup the database. 

strFileName ■= LeftCstrMdb. InStr(strMdb, ".mdb") - 1) 

StrBackup = strFlleName & "Backup.mdb" 

FileCopy strHdb. strBackup ' Make a backup. 

■ Next compact the database. 

StrCompacted = strFileName & "Compacted.mdb" 

DBEngine. CompactDatabase strMdb. strCompacted ' Compact to new file. 
' Next delete the old and rename the new. 



Kill StrMdb 

Name strCompacted As strMdb 
' name. 

CompactMdb = True 
CompactMdbExit: 

On Error Resume Next 

Exit Function 
CompactMdbErr: 

MsgBox "Error number " & Err. Number & 
& vbCrLf & Err. Description, , "CompactMdb 

CompactMdb = False 

Resume CompactMdbExit 
End Function 



Delete the old uncompacted database. 
Rename compacted database to original 




FIGURE 2 You can cathhe'compact^d^VB^^^^w^^^^m! 
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Seven SUCCeSSf III presentations in three cities. Four boardrOOmS, 
two conference rooms, and a full-blown auditorium. 

My Proxima Ultralight LSI 

fits in a briefcase 

and fills up a room. 






I never know where I'll be making my next 
presentation. That's why I take along my 
Ultralight™ LS1 projector, just one from Proxima's 
complete line of award-winning ultraportable 
projectors. The Ultralight LSI is easy to use and 
surprisingly compact without skimping on features 
I need. Like bright image quality and a zoom lens. So 
I can set up anywhere, in any room. My UltraLight and 
I are a winning team wherever we go. 



Free case with purchase! Call now for a free demo. 
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Some CADS are cooler than others 




COOLNESS GUARANTEE: Try any ViaGrafix 
product for 60 days. If you don't think it's as 
red-hot-cool as we do, simply return it for a 
full refund,... how cool is that? 





You'll find ViaGrafix products at the following stores: 
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FREE training video 
(a $80 value) 
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ViaCAD. HEV^- 

Powerful New 2D CAD Program 
at a Breakthrough Price! 

ViaCAD gives you powerful full-featured CAD 
at an amazing low price. With easy-to-use 
wizards, you'll be creating incredible 2D 
drawings in no time — even if youVe never 
used a CAD program before. ViaCAD has 
HTML export capabilities, for publishing 
drawings on the web. With ViaCAD, you 
can even email drawings directly from 
within the program. ViaCAD supports many 
file formats, including DWG, BMP, JPG, 
and PCX, and supports macros, linear and 
angular dimensions. 

Retail price $89.95 

Call for competitive upgrade pricing. 

DeslgnCAD LT 2000. 

Detailed drafting combined with 3D 
presentation features. Use the extensive 
tool array to create professional plans 
aiiMCAD^ or illustrations. 

D©*»"^^ Retail price $349.95 

1^ _ ' "^"t Call for competitive upgrade pricing. 

DesignCAD Pro 2000. 

True 3D CAD. Includes solid modeling, 
full Internet support with VRML, true 3D 
texture mapping, animation and anti-aliasing, 
i.ij Supports DWG, JPG, BMP formats 
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base for the purpose of compacting your ap- 
plication database. Once you've created the 
new database, enter the CompactMdb function 
in Figure 2. The code relies upon the Micro- 
soft Jet database engine's CompactDatabase 
method to compact the database. You pass 
CompactMdb the name of the database to com- 
pact.such as C : \My DocumentsNNorthwi nd . Mdb, 
and it goes ahead and does the compacting 
along with all of the surrounding housekeep- 
ing. First it makes a backup copy of the named 
database. Then it does the compact. Then, if 
the compact has succeeded, it deletes the orig- 
inal database and renames the compacted 
database with the original name. 

You could call the CompactMdb function from 
a button on a form, for example, or in event 
code attached to a form's On Open event. You 
could add Appl 1 catl on . Qui t to the end of the 
event code to force Access to shut down auto- 
matically after CompactMdb completes. Finally, 
you could make the form automatically appear 
at start-up (see Tools I Startup), after which it 
would automatically run the code and exit. 
Thus double-clicking on the database in Win- 
dows would automatically cause the form to 
perform the compact operation and then exit. 

As of this writing, Microsoft hopes to let 
you automatically com- 
pact a database upon 
closing it in Office 2000. 
In the meantime, how- 
ever, if coding VBA func- 
tions or DOS batch files is 
not your thing, you can 
also consider a third- 
party product called To- 
tal Access Agent ($ 1 99), 
from FMS. Total Access 
Agent lets you schedule 
and automatically per- 
form various administra- 
tive tasks, including com- 
pact and repair. FMS can 
be reached at 888-220- 
6234, 703-356-4700, or 
wwwAfmsinc.com. 
— Sal Ricciardi 



]It's not obvious, but you can indeed 
download the file directly to your hard 
disk for later viewing. When you install 
Acrobat, the Version 3.0 installation program 
places a small ActiveX control in your Acro- 
bat3\Reader\Activex folder. When you click 
on a hyperlink that leads to a PDF file, the 
Acrobat ActiveX control takes over and 
launches the Acrobat Reader to do the work 
of displaying and managing the PDF file with- 
in an Internet Explorer window. Unfortu- 
nately, the reader doesn't offer a menu option 
for downloading the PDF file to disk. 

The trick is to right-click the hyperlink 
that leads to the PDF file instead of left-click- 
ing to bring up the Reader. A context menu 
like the one shown in Figure 3 will appear. 
Next, choose Save Target As.. . and enter a 
filename in the resulting dialog. Don't forget 
to give the file a .pdf file extension. Then 
choose OK to close the dialog; the file will 
be downloaded. 
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Downloading Acrobat 
Files Direct to Disk in IE 

I use Microsoft Internet Explorer as my Web 
browser. When I click on a hyperlink that leads to 
an Adobe Acrobat PDF file, Acrobat 3.0 automati- 
cally k>ads and displays the file as It's received. I'd 
rather download the file to my hard disk and view 
It later, but I cant figure out how. Is there a way? 

Ken Richardson 
New York, New York 
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FIGURE 3: You can download an Acrobat PDF file directly to disk by 
right-clicking on the hyperlink that leads to the PDF and choosing 
Save Target As 

If you always want the choice of either 
viewing or downloading the PDF file, you can 
set this up by making some changes to your 
system configuration. Because this involves 
editing the Windows 95 registry, I recommend 
the following only to readers who are experi- 
enced in the fine art of registry editing and 
who have safe backup copies of their registry 
files. You should probably check with your 
system administrator, if you have one. before 
you attempt this procedure. 

You can edit the registry using Registry Ed- 
itor (Regedit.exe). but be sure to make back- 



up copies of the two registry files, User.dat 
and System.dat, before you begin. 

First, open up a Windows Explorer win- 
dow and look at the files in your Aero- 
bat3\Reader\Acfivex folder. There will be a 
file named either Pdf.ocx, Pdf41.ocx. or 
Pdf42.ocx. Write down the name of the one 
you have. This is the Acrobat Reader 
ActiveX control. 

Next, select the Start menu, choose Run, 
and then type the command that follows, 
changing the name of the OCX file to the one 
installed on your system. If you installed the 
Acrobat Reader in a folder other than the de- 
fault location, change the command to match 
your installation. This step unregisters the 
Acrobat AcfiveX control: 

regsvr32.exe -u 

c: \ acrobat3\reader\act1 vex\pdf .OCX 

When you're finished typing, press Enter to 
run the command. You should see a message 
that this step has successfully completed. 

Next, to run Registry Editor, select the Start 
menu, choose Run, enter Regedit.exe, and 
then press Enter. When Registry Editor loads, 
look for the following key: 

HKEY_CLASSES_ROOT\MIME\Database\ 
Content Type\Application/pdf 

If the key exists, select it, then select the 
Edit menu and choose Delete. When you're 
asked to confirm, choose Yes. Next, look for 
the following key: 

HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\ 
Internet Explorer\Plug1ns\MIME\ 
Appl ication/pdf 

If the key exists, select it. then select the 
Edit menu and choose Delete. When you're 
asked to confirm, choose Yes. Now select the 
Registry menu and choose Exit. 

Note that if you have Netscape Navigator 
or Netscape Communicator installed, you 
will also have to delete the file Nppd02.dll, 
located in Navigator's Program\Plugins 
folder. This is because Internet Explorer 
will attempt to load the Navigator plug-in 
when it doesn't find a registered Acrobat 
ActiveX control. 

That's it. Now when you click on a hyper- 
link that leads to a PDF file, you'll be asked 
whether you want to open the file or save it to 
disk. If you choose Open, the Acrobat Reader 
will take over and you can view the file. If you 
choose Save, you'll be asked to enter a file- 
name and the PDF file will be downloaded to 
disk. — Sal Ricciardi 12 
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travel. 
Is there one 
that soars? 



Unlike other so-called "highly mobile" notebooks, the 
Compaq Armada 3500 doesn't swap performance 
for portability. Designed for the savvy traveler, 
its topflight specs include a Mobile Pentium 11 
processor soaring to 366 MHz— in a sleek package 
as light as 4.4 pounds! With built-in 6.4 GB' hard drive, full-size keyboard, 
extended-life battery option and extra-durable magnesium 
alloy display casing, the Armada 3500 has everything you need 
for maximum flexibility — and unlimited mileage. To learn PftnVHm'lI 
more, call 1-800-AT-COMPAQ. Or visit www.compaq.com/soar. 
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Powerful. Sophisticated. I'licomplicated 

The design for the coin of the ccntun- has lo 
be all of these things. So does the graphics 
software used to create it. The dynamic tools 
and advanced capabilities of CorelDRAW™ 
give you the freedom to create whatever 
you envision — including designs that 
make history. 
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MailCall Monitors Incoming E-iViaii 



iicrosoft Internet Explorer and Netscape Navigator each 
come with a bare-bones e-mail notification feature. PC 
Magazine's e-mail notifier. MailCall, is a significant enhancement 
over the included browser options. MailCall lets you monitor 
multiple e-mail accounts, view message headers before retrieving 
messages, and launch the e-mail program of your choice. 

MailCall runs under Windows 95, Windows 98, and Windows 



NT 4. An article about how to use MailCall and how it was writ- 
ten is available on our Web site at www.pcmag.com/pctech/ 
index-ut.html. A link for downloading the utility and its source 
code can also be found here. 

John Deiirhrouck. the author of MailCall, is a longtime Windows programmer 
and a frequent contributor to PC Magazine. Sheryl Canter is the editor of the 
Utilities column and a contributing editor of PC Magazine. 
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It's easy to configure MailCall to 
monitor multiple accounts. When you 
launch the program, you can choose a 
configuration file or create a new one. 




► 

You access 
MailCall 
through its 
tray icon. 
Here, the 
icon is the 
number 2 
(next to 11:27 
AM, lower 

right) to indicate that two messages are waiting on the server. If 
you double-click the tray icon, MailCall will immediately check 
for new messages. 




► 

You specify 
configuration 
file sellings in 
the Options 
dialog. To 
notify you of 
new mail, 
MailCall can 
pop up a 
header display 
window, show 
the number of 
messages in its 
tra\ icon, plav 
a WAV file, or 
do all three. 
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The header display window lets you see who has sent you mail and the 
.lize of each message. You can launch your e-mail program from here, 
or you can delete the messages without retrieving them. 



How to Got the Files: PC Magazine utilities and other Solutions files are available on the Internet and by mail. 



Via the Internet: Go to the PC Magazine home page at www.pcmag.com 
and click on Downloads, or use our FTP server at flp.zdnet.com/pcmag. 

Via iMalirYou can request utilities by fax at 978-772-7133 or write to 
PC Magazine Utilities, do Image Software Services, 67 Buena Vista St., 
Ayer, MA 01432-5030. For disk requests, there is a limit of six per month. 



Support: To obtain help for PC Magazine's free utilities, visit our online 
discussion area on the Internet (www.pcmag.cort)/disciiss.hlm). The authors of 
current utilities visit this forum regularly. You may find an answer to your 
question simply by reading the messages posted there. If the author is not 
available and the sysops can't answer your question, the Utilities column edi- 
tor will contact the author for you. 



The programs presented in PC Magazine are copyrighted and cannot be distributed, whether modified or unmodified. Use of the programs is subject to the terms and 
conditions of the license agreement distributed with the programs. 
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Celebrating our 10th year! 
Low Low Prices! 

Fast 
Service 

We stock what we sell and ship via 
Fed Ex for speedy delivery. 

Satisfied Customers 

We have been malting 
happy customers for over 
a decade. A large per- 
centage of our business is 
from repeat customers. 
Be assured that we will 
make you happy too. 
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nBEST BUY CD RECORDERS 
TOU FREE SUPPORT 
mu $ FREE DISKS 

I . Call (or new 4i6 Rewritabte! 

4<e'sCSI CO ROM RECORDER 

■ Packet write compatil)le. 

• Tray loading 
Drive Kit 

Complete Kit with ISA controller 
Complete Kit with PCI controller 
4il2 SCSI CO ROM RECORDER 

• Packet write compatible. 

• Tray loading 
Drrve Kit 

Complete Kit with ISA controller 
Complete Kit with PCI controller 
SllO SCSI CO ROM RECORDER 

■ Packet write compatible. 
' Tray loading 
Drive Kit 

Complete Kit with ISA controller 
Complete Kit with PCI contioiier 
4i4>l6 SCSI CO RcWriUble! 

■ CD R t CD RW compatible 

• Yamaha mechanism 

• Includes S rewritable disks 
Drive Kit 

Complete kit with PCI controller 



S2S9 
SJ09 
SJ59 



S299 
$349 
S399 



$379 
$429 
S479 



$389 
$499 



iA; j S9C for eitfmal vmion Driw kit i«]uir« (ontroll« ) 



Wt wUI mot b* uadmoU on CO mtdia! 
Cim-74 (with jewel case) Aion« w.CDR 
Budget 5 pack ICOK74B SI SI9 SI7 

Budget 20 pack (COR74B 20) $36 $33 
Budget 50 pack (CDR74B-50) $74 $70 
Budget 100 pack (CDR74B-100) $139 $129 
COD- 74 W (Rewritable) 
Budget 5 pack (CDR74WB 5) $33 $33 
Budget 20 pack (CDR74WB-20) $109 $105 
Ht aha canr ft < »l « W i ■n On P M ium m t d ia, —d 
nCnMMMcata. CMtMhCafarMatar Of* 




Converts any 3 1/2' hard drive inlo a removable 
drive. Great for transportability, data rnlerchange, I 

security needs Mount any 5,5" IDE or SCSI drive in 
the supplied caitndge. and the frame in a 5 25 ' drive 
bay in your computer and you are ready tor Irans- 
portabitity. Eitremely high quality construction Fea- 
tures built in cooling fan. SCSI ID switch 

IDE $7* S4» U9 

SCSI VK (54 t40 

Ultn WIDE SCSI Sl)9 MO $69 
Wtajthcf mistMl canridge carrying use S$0 



Tht Drive Cooler «eepyoui in.es ii.-npt ui, .■i:-r,';, 

^ Orrvt Coo/er Tbermostatically Con- 

'^■1 troled Cooling System 'nukes twin tans 
respond to warming tenpeiaturcs of 

drives fay moving moff air SSO 



i Complete Smart StMrjt SoliitioflS DVD-] kit' 
ntHh MPEC-2 decoder. )rd gen DVD rc*d<f I. 
I lU {BROMIDE Interface. OnlySUS 



IJLTRA IDE HARD drives: 


tluAMnm 










!2GB 


9 5ms 


5400 


FB503200A 


3 


SI 25 


51CB 


9 5ms 


5400 


F8505 1 OOA 




S152 


e4ce 


12ms 






J 


$145 


6.4CB 


9.5ms 


5400 






5149 


7 6CB 


9.5ms 








5175 


S.4CB 


10 5ms 


annn 








102GB 


9.5m5 








52 15 


12.7GB 


12ms 


anfvi 


RF1 77rVU 




5219 


I27CB 


95ms 


dnivi 


cat 1 nfv\a 




5225 


I90C8 
f«M 


lOSms 


4000 






$319 


lO.lCB 


512k 


5400 


iRUirv.p 




$212 


lO.lCB 


512k 


7200 


IBM10CXP 




$259 


129CB 


5)2k 


5400 


IRU1 




5259 


I4.4CB 


512k 


7200 


iRUiarvp 


3 


5365 


16 8GB 


512k 


5400 


IDm I Wjr 






1S.0CB 


2UB 


7200 


lOM 1 OUAl 


3 


5469 


203GB 


2MB 


5400 


iRU?nrp 

IDM^lAir 


3 


$459 


220GB 


2MB 


7200 


lSJy(22GXP 


3 


5579 


25 (KB 


2MB 


5400 


IBM25GP 


3 


5S79 


MAxme 












43GB 


512k 


5400 


M90452D 


3 


5145 


7.5GB 


512k 


7200 


M90750D 


5 


S21J 


S.4CB 


512k 


5400 


M90845D 


5 


5188 


lo.oce 


5I2k 


7200 


M910000 


5 


5235 


13 0C8 


512k 


5400 


M91503D 


3 


5265 


172C8 


512k 


540O 


M9172BD 


5 


5315 


StAGATt 










J2CB 


256k 


540C 


SI35210A 


5 


5125 


43Ge 


128k 


5400 


Sr34321A 


3 


$155 


64GB 


256k 


5400 


ST36422A 


3 


5155 


sees 


128k 


5400 


ST3864I* 


5 


$175 


102GB 


128k 


5400 


ST31024OA 


5 


$199 
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45GB 


256k 


540O 


WDAC24300 


3 


5159 


6.4GB 


512k 


5400 


WDAC26400 


5 


5155 


e4GB 


256k 


5400 


WDAC28400 


5 


5190 


lOIGB 


512k 


5400 


WOAC51010O 


5 


5215 


ia2GB 


SI2k 


5400 


WDAC3 10200 


3 


5215 


I5.0CB 


512k 


5400 


W0AC5 15000 


5 


5265 
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SCSI 


JMf 


Itmi 


iHedW 


Mca 


2IGB 


5400 


Quantum 


FB32100$ 


5205 


32Ce 


540O 


Quantum 


FB53200S 


5235 


43GB 


5400 


Quantum 


FB34300S 


5269 


4 5CB 


7200 


Seagate 


Sn4520N 


5219 


45GB 


7200 


Seagate 


ST34573N 


5369 


45GB 


7200 


IBM 


IBM34560N 


$249 


64CB 


5400 


Quantum 


FB36400S 


$329 


6JCB 


7200 


Seagate 


5T56530N 


S299 


e4GB 


5400 


Quantum 


FB3g400S 


$349 


9 1GB 


5400 


IBM 


1BM39130N 


$459 


9 1GB 


7200 


Quantum 


XP30910OS 


5429 


9 IGB 


720O 


WntfmDigeil 


WIX9100N 


$495 


91GB 


7200 


Seagate 


S139140N 


5385 


91GB 


7200 


Seagate 


Sn9n3N 


$415 


180GB 


72IX) 


IBM 


iix;hsi82 


5789 


18.2GB 


7200 


IBM 


IBM316550N 


5959 


1S2GB 


7200 


Seagate 


STlia273N 


5779 


18 2GB 


7200 


Quantum 


XP3I8200S 


$749 



Uim WIDE SCSI HARD DRIVES 
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RPM 


Brand 


MatM 


Prkm 


45CB 


7200 


Seagate 


Sn4520W 


5219 


4 5GB 


72(X) 


IBM 


IBM34560W 


5249 


4550MB 


7200 


Quantum 


VKS04550W 


$141 


4 5GB 


7200 


Seagate 


ST34575W 


$369 


6 5GB 


7200 


Seagate 


Sn6530W 


5299 


9100MB 


720O 


Quantum 


VK3O9I0OW 


$341 


9100MB 


7200 


AnlemDigiul 


WDE9100W 


$495 


91CB 


5400 


IBM 


1BM59130W 


$449 


9100MB 


720O 


IBM 


1DCHS09U 


5485 


9I00UB 


10.020 IBM 


IDVCS9U 


$550 


91G6 


7200 


Seagate 


ST59140W 


5385 


91GB 


7200 


Seagate 


SI59I73W 


5415 


le.OGB 


7200 


IBM 


IDGHS18U 


5789 


1B2CB 


7200 


Seagate 


SII18275W 


5779 



ULTRA-! SCSI HARD DRIVES 



sous Set' 

watt 

45GB 

4550M6 

4 5C8 

9 1GB 

9 1GB 

91CB 

9100MB 

9IOOMe 

91CB 

91CB 

91CB 

1B2GB 

1B2G6 

182GB 

1B2GB 

IB200MB 

1S.2GB 

1S.2GB 

36.4GB 



4dc(an4A)p(KPC)i;»ro- 
WM Brand 
7200 Seagate 
7200 Quantum 
10.000 Seagate 
7200 IBM 
10.020 IBM 
10,000 Seagate 
7200 Quantum 
7200 (Juantum 
10,020 IBM 
lOOOO Seagate 
7200 Seagate 
7200 Seagate 
7200 IBM 
7200 IBM 
lOOOO Seagate 
7200 Quantum 
10020 IBM 
10,000 IBM 
7200 IBM 



2SfS/tonlroJfr/ofJ2J5 



SI345731.W 
VHJ045S011V 
SI54502I.W 
IBM39150U 2 54 79 
IDRVS91J2 56 29 
ST39102LW 
VK5091()OIW 
XPJO9I0OIW 
IDRVS9U24 
51391021*4 
Sn9l73lW 
511182751* 
IDGHS18U2 
IBM3I8350U2 5949 
ST1I8202LW 51149 
)(Pil8200lW S749 
IDRVSI8U2 51069 
STI18202LW4S1419 
1DRHS36U2 SIS99 



S369 
$149 

5522 



5639 
SMI 

5429 
5649 
5769 
$409 
5769 
$799 



Hmrtott fotkard 4x2i34 CO HtUVrllabh 

CD Wnter Plus 81 00. writes to CDR (wrrle once) 
or CDRW (rewntable) media. Packet wrrle, 1 MB 
buffer, tray load, 1 CO R S 1 CD RW disk. 
lOf ml *,'iO»l (C4i92«l III tBlsort lC4i92HPl 5!59/$»69 
Samtmg 2i2xf CD Ktwrltabh 
IDE Inlernal with sottwaie (SCW250E) 5269 
Hot Port eiternal with sott«aie (SCW230EHP) 5399 
4i4>l« CO KtWrHabt* bf Yaaiaha 
Int/Eit SCSI 0CRW44I6S,VCRW4416SX) 5549/5439 
Int SCSI «; (ontioHei, sH 1 RVl' disk 0(CI!W44 1 6KIT) 5439 
lnldnvt(1ICWi4416£| 5339 
M IDE w/ software. I m disk |yCnil44 1 6Ein 5379 
Hotpoit Eiternal (VCRW416HPK) 5509 
4M4M20 CD RtWrHabh bf Mco* 
Int IDE tray load. 2M6 buffer (MP7040A) $329 
Int w/ id S 1 disk (MP7040AXI 5359 
Hotpon Eitemaf (MP7040AHP) 5459 
Hobodf beats us tor CDR media check out our web page' 
Oketk out cur imbtttaUt CD duyOcrton dtab at 
dirtch9apdrivts.com/dupe. 



CD RECORDERS 



HUtuiaU lOl 4mI 

lnlE<lHo(Pc»I«sltS I iik(CimiC4KlIf280IIMl S2595589 
MotMsWto / PmoMnfc SCSI 4i« 

Int/Ert SCSI (CD(i;50JB,'CD«75028Xi $229/$3l9 
Int kit wv'controllei. sofbMre. 1 disk ICDR7S026KP) $309 
rc«5CS/4xl2 

Inl/EltSCSl (CDR55S/CDR55SX) $295/$349 
Mejrtw4xl2 

Int/ExtlDE (PXWRITER/PXWRITERX) S349/$429 
Int kit w/controller. software. I disk IPMMII1ERK) $439 
Caranlh ti20 

lnl,'E>tw-sfttldisk(CDIi8X20S;CDReX20SD 5379/3469 
PhMtor 1x20 

Int/Eit W'SA S 1 disk (PXR820T,'PXR820TX) 5459/5549 



CoAir CD Printor 

High quality cok)i punting 
on pnnlable media Gives a 
more professwMl image to 
youi CDs 5999 




lOMiQA orrro max 

7Clf DinOMAX Internal 5175 
TCif DinOMAXX External Parallel Pon $175 

Coiiv«itiiiMhiaSCI.inj7GiupK Int. tid Oso Oilti 
lOCig OinOUAXPRO $265 
lOCig OITTOMAXPRX Elt Parallel Port $265 

Coiiipalileiriili!C8,SGt7CS.aiidiOCBupes nndonillasli 
TipesiC&;0noii|l9.SC8it>nO5iS2S 7(a;tniO;J!9,10(atffltl!|S35 
tXABVn 

7 l4Glg 8mm, l20MB/min. EUANT820 $1319 
7-l4Glg 8mm. 60MB/min. EXB8700SW S819 
20-4OGig 8mm, 360MB/min, EXBS900 52679 
70-l4aCig Bmm, 60MB/min. EXBIOH $3999 
HtWUn PACKABO 

2'4Gig DAT-DC 42MB/min,C1536Al $449 
4-BCig DDS-2DAI,60MB,'min,C1599AI $719 
lJ 24Cig ODS 5DAI. 120MB/min.C1554A/ $949 
72 nice DDS-3 0AT 120MB/min. C5648A S2679 
StACAlt 

2 4Gig DAT-DC 66MB/min. STD240aON $549 
4-8Gig DD5-2 DAT, 66MB/min. STD28000N 5635 
12-24G(g DOS-JDAT !J!MB.'min,Sro224000N SB49 
25-50Cig AIT. 360MB/min. SIA250000W $2299 
48-%Gig ODS 2DAT 48MB/min. Sn.496000N $2299 
SlAGATt MINI CABT 
4Cig Mini, 30MB/min. Sn28O0ON $219 
4-8Cig Mini, 60MB/min, STT2800ONC $329 
10-20Cig TR5, STT220000NC SCSI $459 

sowr 

4-8Cig DOS 2 DAT, 90MB/mia SDnoOOAl $559 
l2-24Cig DDS-3DAT, l44MB/min,SOT9000AI S7S9 
!2 64Cig DDS2 OAT. 90MB/min. TSt7000 $1899 
QUANTUM 

15-50Gig DIT, 150MB/min,Dir2000XT $899 
External, our case Dt.T2000XIK $999 

20-«)Gig DIT. ieOM8/min. DIT4000 $1859 
External, our case DLT4000X $1959 

35 70Cig OIT. 600MB/min, OET7000 $4589 
External, our case DLHOOOX $4689 

*f ccrri icpes fai ail our *iKi - ciXf far l^ie 6(s' prcvij ifie nrtroy 
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IDtCDKOM 

Speed Bland 



Model 
CRMCFX34X 
CD532E 
XU6202B 
DRU704 
DRU944 
CDR 3000 



Int 
$59 
$67 
$63 

$60 
$64 

$66 



34X Mitsumi 
32X Teac 
32X Toshiba 
36X Fhoneer 

40X Pioneer DRU944 70 
40X NEC CDR3000 75 
MKCOC/MNCERS 

Speed Brand Model » Disks Int 
16X Nakamichi MJS16A 5 $129 
Abovf £7k atlabli oi kit Of external - Call for quote. 
4CCf SSOIIffS 3oy I ion: CORI 1 ^ 0 cuto [SM 

Creative Ubs Sound Blaster PCI 1 28 (SBPO 1 28) 575 
S<»j>49la!K<lwiViiue,TO2S6i'SB;JS6illLt,58Pa256,i SIM 18J 
Professional speakers with Bose style swivel 
speakers and separate subwoofer. 
25 Watt (SPEAKERIR) 599 55Watt(SP£AX£RPSO)5129 



Universal sound cable(AUOIOUIX) 
SCSI CD BOM 



Speed 


Brand 


Model 


ms 


24X 


NEC 


CDR1610 


ss 


32X 


NEC 


CDR1910 


8S 


32X 


TOSHIBA 


XM6201 8 


85 


32X 


Teac 


CD532S 


85 


52X 


Plextor 


PX32TS(»fli 


85 


32X 


Plextor 


PX32TS.cja« 


85 


36X 


Pioneer 


DRU706S 


70 


40X 


Plextor 


PX40TS 


85 


40X Newf - Wide SCSI! Pteitor PXTSUW 85 


40X 


Toshiba 


XM6401B 


79 


SCSI CO CMAMGtBS 




Speed 


Brand 


Model 


• Disks 


16X 


Nakamicfii 


UiS16 


5 


24X 


Pmneei 


DI!Me!74X 


Ed 6 Disk 



$9 

Int 
$79 
$89 
$90 
$99 
$119 
$159 
$89 
$160 
$189 
$99 



$199 
$419 

Call for SCSI t Ethernet CD mutttdrtve Towers 



DVD DRIVES 



Toshiba SOM202 Srd gonoraUon OVD 

4 8X DVD. 32X CD, IDE 256k buffer bate dm* 5145 

Ftoattr Slot Load DVD! 

DVD 2 readei 20X CD ROM IDE 51 55 

Croativt Labs Cacon SX DVD Kit 

IncI 5X DVD, !2X CD S MPEG 1 dccodei 5229 

Sigma Designs MPtC-2 Docodor 

Award winning Holloyivood bodid 5115 

Wanlink PC to TV transmltttr 

View DVD movies on T\' without wifes 5169 

■» ilia km > M mMm af MS rrardn Mt 
CMfrvIm WO lystMH, hoi4 drm (tohn. uttmd dknt 
MdHwn tMn. ocftiiaifti and cvitM wili yu rBti u a i at 

DIRTCHEAPDRIVES.COIVI 



lOMtCA lOOMB HP 

Internal IDE for PC (ZIPIOCM) $95 
H SCSI for PC (TVlOOj/EH SCSI for PCor Mac |2)PI(XI)51 19/51 19 
External for PC parallel port (PPZlPlOO) $119 
External for USB port (2IP100USBJ $149 
Zip Plus for PC parallel port (ZIPIOOPIUS) SI65 
100MBdrsks(ZlP100C)(3ty2 9/Oty lot $14/511.5 
Mew.' lOMtCA 2S0MB ZIP tMfmal 
SCSI lor PC Mac, Parallel Port (7IP1IXIA,WIP250) $187 
IIOMtCA 2CiglAZ 

Int/Eit SCSI (1AZ2I/)A22X) $289/$319 
2Cigl«lDiskSale!Qty2-4/5-9/10> 587/$S4/Sa2 



OPTICAL DRIVES 



MAXOPTIX 

2.6Clf • (1 3Gig, eSOMB r/» compatible) . 1MB buffer 
Int/Eit SCSI-2 (T5 26O0/T5-260OX)$1089/$l 179 
5 JCif • (2 eCi^ 1 5Gg I Gig 650MB i/w compabble). 
SCSI-2. 4MB buffer 

Internal SCSI-2 (T6-520O) $1529 
External SCSI 2 (T6-5200X) $1619 
Coll us lof the best pnces in the industry on medo.' 



SCA DRIVES 



SCA2 

4 5GB 

65G8 

9 IGB 

91GB 

91GB 

IB2GB 

IB2GB 



720O Quantum 

7200 Seagate 

7200 Quantum 

7200 Quantum 

7200 Seagate 

10.000 Seagate 

7200 Quantum 



V^WSSOSCA 
STS6550WC 
VK!09IOaSa 
XPi09l«ISU 
ST39140WC 
ST118202LC 
«P3l!2IXlSa 



$149 

$309 
$3*1 

$420 
$595 
SI 169 
5749 



New! SCA Drive EndoMrc 

IAIkiws3l'highSCAdnves :^aaH| 
to be mounted in a one 5.25' 
FH bay or in external case. I 
IntrSOUDRW 5299 Ed ISOSCASt 5399 



M- F Sam - Spin, Sat 9ain • 3pm CST 
24hr ordering at www.dirtcheapdrives.coin 

VISA 1^ 



We are a major suppllar to Covemniaiit, 
Educational. Fortune 1 000, and 
Institulions. PC's and Bidi accepted. 
DIRT CHEAP DRIVES 

3716 Timber Drive. Dickinson, Texas 77S39 
Local i2al) 55-1 -JUu ■ fa» I2B11 Si4 6J52 
I .'^oijcm viMa c injrp m^ui rKmr S'^(>ii| tf^ain e- 
:««an«mimalbfilam{ai4l»iliid<ieienilp«UMlMi(r: 
^ b« nhnvible- III ifMm w iubfio to I MttMl IM w irb^h 
- .'. » c » 1^ ai#i r«rm not IhM n id } Iftt wnv ft n(l( ID .-^ 
r, u^tviwiidwtalrttadMiim ilMOoOwDr^n 
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Data Warehousing: 
An Overview 



By Gabrielle Gagnon 

Data warehousing is the technology 
trend most often associated with 
enterprise computing today. The 
term conjures up images of vast data banks 
fed from systems all over the globe, with le- 
gions of corporate analysts mining them for 
golden nuggets of information that will make 
their companies more profitable. 

All of the developments in database tech- 
nology over the past 20 years have culminated 
in the data warehouse. Entity-relationship 
modeling, heuristic searches, mass 
data storage, neural networks, 
multiprocessing, and natural-lan- 
guage interfaces have all found 
their niches in the data ware- 
house. But aside from being a 
database engineer's dream, what 
practical benefits does a data 
warehouse offer the enterprise? 

When asked, corporate execu- 
tives often say that having a data 
warehouse gives them a competi- 
tive advantage, because it gives 
them a better understanding of 
their data and a better under- 
standing of their business in rela- 
tion to their competitors, and it 
lets them provide better cus- 
tomer service. 

So what exactly is a data ware- 
house? Should your company 
have one, and if so, what should it look like? 

Essentially, a data warehouse provides his- 
torical data for decision-support applications. 
Such applications include reporting, online 
analytical processing (OLAP), executive infor- 
mation systems (EIS), and data mining. 

According to W.H. Inmon, the man who 
originally came up with the term, a data 
warehouse is a centralized, integrated repos- 
itory of information. Here integrated means 
cleaned up, merged, and redesigned. This 
may be more or less complicated depending 
on how many systems feed into a warehouse 
and how widely they differ in handling simi- 
lar information. 

But most companies already have reposito- 



ries of information in their production sys- 
tems, and many of them are centralized. 
Aren't these data warehouses? Not really. 

Data warehouses differ from production 
databases, or online transaction-processing 
(OLTP) systems, in their purpose and design. 
An OLTP system is designed and optimized 
for data entry and updates, whereas a data 
warehouse is optimized for data retrieval and 
reporting, and it is usually a read-only system. 
An OLTP system contains data needed for 
running the day-to-day operations of a busi- 



Online transaction data 



External data 




Reporting 



Online 
analytical 
processing 



Executive 
information 
systems 



ness, but a data warehouse contains data used 
for analyzing the business. The data in an 
OLTP system is current and highly volatile, 
with data elements that may be incomplete or 
unknown at the time of entry. A data ware- 
house contains historical, nonvolatile data 
that has been adjusted for transaction errors. 
Finally, since their purposes are so different. 
OLTP systems and data warehouses use differ- 
ent data-modeling strategies. Redundancy is 
almost nonexistent in OLTP systems, since re- 
dundant data complicates updates. So OLTP 
systems are highly normalized and are usual- 
ly based on a relational model. But redundan- 
cy is desirable in a data warehouse, since it 
simplifies user access and enhances perfor- 



mance by minimizing the number of tables 
that have to be joined. Some data warehouses 
di)n't use a relational model at all, preferring 
a multidimensional design instead. 

TYPES OF DATA WAREHOUSES 

The type of data warehouse an organization 
adopts should depend on the way the busi- 
ness operates and the types of decision sup- 
port it needs. 

One of the simplest types of data warehouse, 
an operational data store (ODS) is a replicated 
production database that has been adjusted for 
errors. An ODS is used primarily to generate 
standard operations reports and to provide 
transaction detail for summary-level analysis. 
( Since an ODS replicates an OLTP system, some 
experts don't consider it a true data warehouse 
type. We've included it in our discussion, how- 
ever, because ODSs fit the broad definition and 
many data warehouses contain them.) 

Depending on an organization's reporting 
needs, an ODS may be updated monthly, week- 
ly, or more frequently, sometimes almost in real 
time. Its main advantage is that it 
enhances production system per- 
formance, since reporting and 
query functions are off-loaded 
from the OLTP system to the ODS. 

If your organization just gener- 
ates operational reports and does 
little analysis or marketing re- 
search, an ODS may well suit your 
needs. On the other hand, if your 
company handles relatively few 
transactions per day, an ODS may 
be overkill. You can use the pro- 
duction system to generate re- 
ports instead. 

Another type of data ware- 
house is the data mart. Data marts 
are limited in scope, usually taking 
their information from a single de- 
partment or business process. They 
may be used for analyzing sales in- 
formation in a specific region or for a particular 
product line, for example. Data marts usually 
contain only summary data, but they can be 
linked to operational data stores for drilling 
down to transaction details if necessary. They 
are sometimes managed by IT departments, but 
just as often they are managed directly by users 
in a department or work group. 

While many OLAP applications can be per- 
formed on data marts, cross-departmental 
analysis, executive information systems, and 
data-mining applications need information 
gathered from the entire enterprise to be most 
effective. The enterprise data warehouse is 
used for this type of extensive data collection 
and analysis. Because of its scope and com- 
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plexity, the enterprise data warehouse is usu- 
ally managed by the central IT group. 

As its name implies, an enterprise data 
warehouse contains information taken from 
throughout an organization. This is the most 
complex type of warehouse to build and 
maintain, since data must be merged from 
multiple systems into common subject areas. 

Different systems often produce incompat- 
ible or inconsistent data, and sometimes the 
data must undergo several transformations 
before it can be integrated into a data ware- 
house in a meaningful way. Inmon estimated 
that 80 percent of the time, building such a 
data warehouse would be spent on extracting, 
cleaning, and loading data. 

If your organization can benefit from data 
mining, building an enterprise data warehouse 
may be well worth the effort. Data-mining 
tools work with various statistical techniques 
for modeling data and for estimating and pre- 
dicting outcomes based on what they have 
learned. They work best with large data sets. 

There are many ways to build an enterprise 
data warehouse. One form uses a centralized 
approach, combining all the enterprise's data 
in a single, large data store. Another form 
takes a distributed approach, pulling data 
from multiple data marts. 

DATA WAREHOUSE COMPONENTS 

Although a data warehouse sounds like a sin- 
gle entity, it is really a multitiered. multiappU- 
cation conglomerate that comprises several 
components. Each component may be han- 
dled by one or more pieces of hardware or 
software. No vendor has a complete data 
warehouse package. 

Functionally, a data warehouse extracts 
data from operational systems and loads it 
into a holding area where it is "scrubbed" 
(that is, made to conform with warehouse 
standards), merged, time-stamped or dated in 
some way. and loaded into databases for use 
by data access tools. 

Since data goes through a number of trans- 
formations and is ultimately placed in data 
structures different from the ones it came 
from, those changes are mapped in catalogs or 
dictionaries. Such catalogs are managed with 
metadata tools. Data that defines or describes 
data in the warehouse is called metadata. 
There are typically two kinds of metadata. 
Things that users need to know, such as table 
and column names and definitions, are called 
frontend metadata. Everything else, such as 
how a particular data element maps to its orig- 
inal database, is backend metadata. 

Design and management tools are also im- 
portant components of a data warehouse. 
Even though it contains nonvolatile data, a 
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data warehouse is far from static; you can't 
just build one and forget about it. A data 
warehouse is a high-maintenance system that 
expands as the company's demands on it in- 
crease. Even if the design of the warehouse it- 
self changes little, the designs of the produc- 
tion systems that feed it are likely to change. 
These changes must be captured in the data 
warehouse metadata. Unlike an OLTP system, 
which gives a snapshot of the present, a data 
warehouse is meant to provide a complete 
picture of the data over time. This means that 
whenever any data structure in a production 
system changes, you have to capture both the 



The average cost of 
building a data warehouse 
has been estimated at $2.2 
million, but the ROI is 40 
percent or more. 



change and when it occurred in the ware- 
house; otherwise queries against historical 
data may yield {peculiar results. 

PRACTICAL CONSIDERATIONS 

Time and money. In a 19% study published by 
IDC ("A Study of the Financial Impact of 
Data Warehousing," IDC, 19%), the average 
cost of building a data warehouse was $22 mil- 
lion, with an average time of 2.3 years to break 
even. Ninety percent of the companies in the 
study achieved greater than 40 percent return 
on investment (ROI), and 50 percent achieved 
over 160 percent ROI. The average ROI over 
three years, cumulative, was about 400 percent, 
with a higher ROI for data marts. Qearly, build- 
ing a data warehouse can be profitable, but it's 
not a quick hit. Your company should be aware 
of the amount of investment likely before any 
payback can be expected. 

Space. Data warehouses require lots of disk 
space. When estimating how much storage 
space you'll need, don't look at just the current 
production systems. Remember that you'll be 
building a system of historical data. Most or- 
ganizations will want to keep at least a year's 
worth of data, and if you want to do any kind 



of trend analysis, you will need several years. 
Also, reports and analysis usually need more 
than one index. Be generous in your estimates 
of disk space. Data warehouses measured in 
terabytes are not unusual, and some large or- 
ganizations are even using petabytes. (A 
petabyte equals 1.024 terabytes) 

Consolidation. Combining data from multi- 
ple sources may reveal incompatibilities or 
problems with your OLTP systems. Consisten- 
cy is especially important for data-mining ap- 
plications, since most data-mining tools teach 
themselves how to analyze the data by look- 
ing at it. You may need either to do extensive 
data scrubbing or to fix the OLTP systems.Talk 
to users about their data needs, and decide 
whether the result justifies the cost. 

Security. Security considerations for data 
warehouses are different from those for OLTP 
systems For a data warehouse to pay for itself^ 
lots of users have to be able to benefit from it, 
and therefore more users will need access to 
data than are traditionally authorized by 
OLTP security. According to experts, a "right to 
know" mind-set must prevail over the "need 
to know" philosophy, which would restrict ac- 
cess to data warehouses and minimize their 
effectiveness. If your organization can't make 
that cultural change, a data warehouse may be 
a wasted investment. 

User-friendliness. Data warehouses have to 
be user-friendly. Since a data warehouse is not 
a production system, users don't have to use it. 
And the fastest, most reliable system won't be 
used if the user doesn't understand it or finds 
it cumbersome to work with. 

Project planning. A data warehouse some- 
times takes years to implement. Before em- 
barking on a data-warehousing project. deter- 
mine what your business objectives for it are, 
what the potential costs are versus the bene- 
fits, what resources you'll need, and how much 
organizational commitment you'll need. With- 
out good planning and user buy-in, the project 
is not likely to be successful. 

As more and more corporations come to 
appreciate that the information they gather 
each day is an asset, they will rely more and 
more on data warehousing. But while a data 
warehouse can provide managers with the 
means to ask questions of their data and get 
back meaningful answers, it can't automati- 
cally make a company more profitable. A 
good technology can't substitute for good 
management. Whether a data warehouse be- 
comes a valuable strategic tool or an expen- 
sive white elephant depends as much on the 
organization using it as on the technology. G9 

Gahrielle Gagnon is a free-lance journalist and 
frequent contributor to PC Magazine. 
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Improving the Performance of 
Distributed Applications 



By John Lam 

The increased interest in distributed- 
applications programming, coinciding 
with the growth of the Internet, has 
contributed to the spread of technologies such 
as Distributed COM (DCOM), Common Ob- 
ject Request Broker Architecture (CORBA), 
and Enterprise Java Beans (EJB). All of these 
protocols foster object-oriented 
remote procedure call (ORPC) 
programming, a powerful pro- 
gramming model that allows de- 
velopers to create distributed ap- 
plications with relative ease. What 
these protocols have in common 
is the notion of location trans- 
parency, an abstraction that lets a 
programmer call methods on an 
object without knowing where 
that object actually resides. Pro- 
grammers thus can continue to 
program within the context of a 
familiar model. To make the pro- 
gramming model more accessible, 
however, the underlying protocol 
has had to become much more 
complex, resulting in perfor- 
mance degradation. Unfortunate- 
ly. ORPC encourages a style of 
programming that does not mesh 
well with the demands of a dis- 
tributed application. 

When used correctly, object-ori- 
ented programming has demon- 
strated its superiority over earlier 
development paradigms by simpli- 
fying the development of complex 
applications Object-oriented pro- 
grams are very chatty by nature, 
frequently sending messages be- 
tween different objects. Therefore, 
object-oriented programming re- 
quires the critical assumption that the amount 
of time that it takes to call a method on anoth- 
er object is essentially none. This directly con- 
tradicts the distributed applications program- 
ming model, where the amount of time that it 
takes to call a method on a remote-object com- 
puter is very great. Recent experience shows 



that an applications programmer must be 
aware of this cost difference. 

In distributed applications, the cause of 
most performance problems is the amount of 
time it takes for a network round-trip (laten- 
cy). It takes at least one physical network 
round-trip to transmit a message, and often 
many more, depending on the underlying net- 




work protocol being used.Thus, the goal of dis- 
tributed-systems designers typically has been 
to minimize the number of messages required 
to do a given operation. But minimizing mes- 
sages to improve performance (that is, com- 
bining messages) generally plays havoc with 
most object-oriented designs. This creates a 



fundamental tension between adherence to a 
pure object-oriented programming model and 
the real-world requirement of performance. 

In addition to performance issues, a distrib- 
uted application must also contend with a 
multitude of failure possibilities. In contrast to 
older applications that run within a single 
process on a single computer, a distributed ap- 
pUcation has multiple potential points of fail- 
ure. Distributed applications must contend 
with such issues as network brownouts, server 
crashes, server unavailability, and client oper- 
ating-system failures. The common point of 
failure in all of these cases is the transmission 
and receipt of messages between the compo- 
nents of the distributed application. 

If transparent ORPC calls are not the solu- 
tion, then what is? The answer is an operating- 
system service that facilitates the reliable 
transmission and receipt of messages. Such a 
service would allow the applica- 
tions developer to focus on busi- 
ness issues rather than infrastruc- 
ture issues. Furthermore, if the 
operating system could provide 
an additional level of indirection 
(a queue), then a number of aux- 
iliary problems (load balancing, 
prioritization, and disconnected 
operation) could also be solved. 

TTie operating-system service 
in the Windows NT environment 
that facilitates the reliable ex- 
change of messages in a distrib- 
uted environment is Microsoft 
Message Queue Server (MSMQ). 
MSMO makes it very obvious to 
applications developers that they 
are sending messages to remote 
components of their applications. 
By doing so, MSMQ forces them to 
think consciously about designing 
their applications for distribution. 

In this article we'll take a look 
at the MSMQ infrastructure. 
We'll see how distributed appli- 
cations run by exchanging mes- 
sages and how MSMQ facilitates 
message exchange between ap- 
plications. We'll also show how 
MSMQ provides a direct method 
for writing applications that lo- 
cate queues on a network and 
exchange messages using various 
messaging guarantees. We'll examine why 
security is important in distributed applica- 
tions, and scrutinize the underlying security 
infrastructure in MSMQ, which makes it pos- 
sible to write secure, distributed applica- 
tions. Finally, we'll investigate how MSMQ al- 
lows you to write cross-platform distributed 

MARCH 9. 1999 PC MAGAZINE 247 



Another Type ^ Personality. 



My real job is being a single dad. but my business card says I'm an architect. 

The other day we're upgrading the office, and I'm doing the buying. We need five 
screaming Intel® Pentium® II boxes, two PC servers and several color printers. 
So I pop onto ZDNet's Products Review channel to read some reviews, then 
click over to computershopper.com to shop, compare and buy. An hour later 
my work is done. 

So I take off a little early, swing by Kate's daycare and head home. I make us 
some sandwiches and we get to work on my favorite housing project yet. 

/ love it when I get stuff done. 
Are you Type Z? Let's see. 

Visit www.zdnet.com/typez and tell us why you think you're Type Z. 
If our judges agree, you could win a Fanta-Z adventure trip for two. 




TypeZ(n): a person who embraces change and uses technology to 
make work— and life-easier. Gets lots done, without looking burdened. 
Knows a lot, but isn't a know-it-all. Asks good questions; finds 
answers fast. Uses ZDNet: The High-Tech Hub. (see also: leaders, 
decisionmakers, influencers and trendsetters) 



www.zdneKcom 




applications by providing a ubiquitous mes- 
saging infrastructure. 

A MESSAGING INFRASTRUCTURE 

MSMO is a service that facilitates reliable 
machine-to-machine communications. To un- 
derstand this service better, let's draw some 
parallels between MSMQ and existing e-mail 
systems, which are used to facilitate human- 
to-human communications. 

MSMO mirrors much of the e-mail messag- 
ing infrastructure provided by the Internet. 
Internet e-mail uses Domain Name Service 
(DNS) as a directory service for name lookups. 
Simple Mail Transfer Protocol (SMTP) is a 
store-and-forward infrastructure for sending 
messages. Post Office Protocol (POP) and In- 
ternet Message Access Protocol (IMAP) rep- 
resent queues for message retrieval. MSMO is 
a messaging infrastructure that provides all of 
the above plus some additional guarantees 
that are required by distributed applications. 
Let's take a look. 

Directory services operate within a defined 
scope, much as a telephone directory is valid 
only for a given town or city. A directory ser- 
vice allows senders to locate receivers via 
meaningful names and translates these names 
into physical-machine addresses. In the case 
of Internet e-mail, DNS allows messages to be 
sent, for example, to jlam@iunknown.com 
rather than jlam@207.1 12.35.180. 

An MSMQ enterprise represents the scope 
of the MSMO directory service, which is called 
the Message Queue Information Store 
(MQIS) and is divided into one or more sites 
(Figure 1 ). Each site is defined as being a 
group of interconnected computers that share 
a high-speed network. Sites are joined by net- 
work connections called linLs. As these links 
may be transient connections or public net- 
works, such as the Internet, MSMO allows you 
to assign routing costs for each link. 

The MOIS provides directory services for an 
MSMO enterprise. In particular, the MOIS al- 
lows you to look up the names of all public 
queues within the enterprise. Just like DNS, 
the MOIS is a distributed database that sup- 
ports decentralized administration. Multiple 
copies of the MOIS are stored in different 
computers throughout an enterprise. A mas- 
ter copy is stored in a computer known as a 
primary enterprise controller (PEC). Owner- 
ship of queues is determined on a site-by-site 
basis. At each site, a computer known as a pri- 
mary site controller (PSC) manages its portion 
of the MOIS. Only a queue's PSC can update or 
change its portion of the MOIS. When a 
change (add, delete, modify) occurs at a PSC, 
that change is automatically replicated to all 
other PSCs in the enterprise. 
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In a busy network, the directory service (or 
the network that connects the directory ser- 
vice and its clients) can easily be over- 
whelmed by lookup requests. This is why 
MSMO divides an enterprise into multiple 
sites and provides each site with its own read- 
only copy of the MOIS. If the lookup requests 
at a site become overwhelming, MSMO sup- 
ports the notion of a backup site controller 
(BSC), which enables load-balancing and fail- 
over schemes to be implemented on a site-by- 
site basis. 

Currently, MSMO requires SOL. Server 6.5, 
because the MQIS is implemented using a 
replicated, distributed SQL Server 6.5 data- 
base. This restriction will be lifted in Windows 
NT 5.0, where MSMQ will integrate with the 
Win NT 5 Active Directory. 

The MSMQ application programming inter- 
face (API) offers a number of functions that 
allow you to submit queries to the MOIS. 
Queues can be selected based on unique 
queue identifiers (128-bit globally unique 
identifiers, or GUIDs), user-defined labels, 
queue creation date or time, queue modifica- 
tion information, or a user-defined grouping 
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FIGURE 1: The Message Queue Information 
Store is bounded by the MSMQ enterprise, 
which is subdivided into one or more MSMQ 
sites. 



of queues called a service type. 

The MOIS can also be bypassed completely 
by opening a queue directly. Looking up 
queues in the MQIS provides a useful level of 
indirection, allowing changes to the locations 
of queues to be isolated from clients that wish 
to use the queues. However, there are times 
that queues should be opened for direct ac- 
cess (such as access by a computer that is not 
within the MSMO enterprise). In these cases, 
MSMO allows the opening of a queue directly 
by specifying the name of the queue and 
name of the computer on which it resides 

Client applications that make use of MSMO 
need to have some form of MSMQ messaging 
infrastructure installed on their computers, 
just as Internet e-mail client applications 
need a messaging infrastructure. MSMO 
clients can be divided into two categories: de- 
pendent clients and independent clients. A 
dependent client always relies on a connec- 
tion to an MSMO server machine. In this case, 
a client application can send messages to an 
MSMO queue only when there is an active 
connection between the client computer and 
the MSMO server. TTie advantage of having a 
dependent client is that the resource con- 
straints for the client computer are signifi- 
cantly reduced. The disadvantage is that the 
dependent client must be permanently at- 
tached to an MSMO server, which has a limi- 
tation of 15 de]}endent clients. 

An independent client can operate in a 
disconnected mode. Messages sent from 
client applications are stored locally on the 
independent-client computer for later for- 
warding to an MSMO server. This is particu- 
larly useful where the client computers are 
frequently disconnected from the network, 
as is the case with notebook computers and 
Windows CE 3.0 devices. And it offers the 
advantage of allowing disconnected users to 
continue to do work as if they were connect- 
ed to the network; that work automatically 
flows to the network server computers when 
the network connection is restored. 

Both dependent and independent clients 
communicate with queues that are located on 
MSMO servers. PEC, PSC, and BSC computers 
can all function as queue servers, but the re- 
quirements of a site may make it desirable to 
include computers whose only role is to host 
queues Such computers are known as MSMQ 
routing servers. 

MSMQ server computers manage their 
queues using a service known as the Local 
Queue Mawa^er (LOM).The LQM is responsi- 
ble for accepting and prioritizing messages 
from MSMO clients. It is also responsible for 
storing each message in a local queue, if that is 
the destination, or routing that message to a 



c. 



WWVULSHOPPINGXOM 

The Largest Selection of 
Name Brand Products on 

the Internet. 

Over 2 Million Products at Everyday Low Priced 



LAPTOPS 



TOSHIBA 

Satellite 

4010CDT 

«PAS-ioiu-ncw8 



^cer Extensa 502 DX 

233 MHz Pentium » •I2.I 
64MB/ 24X CD-ROM 




1,599 



95 



• TFT Display 
<»502DX $1,279.»5 

AMS TravelPro 2550CT 

• 266 MHz Pentium MMX • 12. 1" Active 
Matrix Display •64MB/24X CD-ROM 
*SY25-T50377 $1,479.95 

Compaq Armada 1573DM 

233 MHz Pentium MMX •12.1" CSTN 
Display •64M8/24X CD-ROM 
#201820-002 $1,399.95 

Fujitsu LifeBook E340 
•266 MHz • J3.3' Active Matrix Display 
•32MB/24X CD-ROM 
#FPC030122 $1,849.95 

Computers are lusi fhe beginning*,, 

more than 60 other departments filled with millions of products! 
Don't leave the house and run all over trying to find the best prices. 
They're right inside your computer at wwv/.Shopping.com. From 
computer hardware and software to toys and sporting goods, you'll find 
it oil here 24 hours a day, 365 days a year. 



PRINTERS 



HIWUn-MMIUilD 

DeskJet 
695C 

Color Printer ^' " 

,C456,B $|^^95 



Epson Color Stylus 640 Printer 

#C25600i $159.95 

Epson Stylus Photo 700 Color 

Printer #C2330ii $219.95 

Epson Color Stylus 740 Printer 
#C25700i $229.95 



STORAGE 



Iomega 1 00MB External Zip USB 

#11030 $129.95 

Imotion LS-120 Super Disk with 

IMac USB #12543 $134.95 

Iomega 250MB External Zip SCSI 
#10933 $169.95 

Iomega 2 GB Ext. Jaz Drive Ultra 
SCSI w/CD Tools w/o Cartridge 
#13047 $289.95 



illlioard 





•v.. c c.NDui«letter 



. Earn Bonus DoHors 
. F,eePersonalii^^ 




Check Out Our New 
Communicatiens Center! 



• Free Email 
• Free Web Building 
Audio & Video Email Available 
' Prepaid Phone Cards 




MULTIMEDIA 



DIAMOND 
Monster 
Sound 

MX300 <_^Q5 

#90010041 ^ ^^r ^^g y J 

Creative Labs' PC Works 4PT 

Surround Sound System 

# 1 1 00001 432 $79.95 

Creative Labs' Graphics Blaster 
TNT #506701 1000 $99.95 

Creative Labs* SoundBloster Live 
32 Bit #5046201000 $149.95 

Hewlett-Packard' SlOOi CD-Writer 

#C4392A#ABA $319.95 

Ricoh' RDC300 Digital Zoom 
Camera #776190 $339.95 




SOFTWARE 



MICROSOFT 
Windows 98 
Upgrade 

#730-00002 



Tomb Raider III 

#STOM3PUS00 

Microsoft' Frontpage 

#392-00266 $124.9. 

Symantec' pcAnywhere 

#07-00-02077 $149.9 

Adobe* Photoshop 5.0 Upgrade 
Mac/Win #23100403 $159.9 

Microsoft" Office 97 Upgrade 
Windows #021-052-420 $249.9 



$39.9 



Name Brand Electronics 



AIWA*AM/FM 
CD Dual 
Cassette 
Player e 

#CA-DW530 

• 30 station presets 

• Q sound 




JVC* Persenal 
CD Player 

#XLP64CR 
■Hyper-boss sound 
'Detochoble remote 
^S^SVS • Dynamic suspension 
system 




SONY" Mega 
storage 200 
CD Player 

#CDP-CX210 ^ 

• Hold 200 discs ' 

• Includes remote 





JBL*HLS615 Flo 
Speakers 

•Frequency response: 
45hz-20kHz 

•Nominal impedance: 8 oh 

«199'pf.r 



EFFScnvtCOM 




500,000 
Ofner 
Book 
riffles 
at Low 
Prices! 



Shopping 

.com 

TIm nnal Word in 
l«w PricM.. PKRIOD. 

Chock us out on fhe Internet at www.shopping c< 
or call us of 1.888-LOVE-2-SHOP 
Prices effective through Morch 31, 1999'.erial 



queue on the appropriate computer on the 
network (Figure 2). 

MESSAGING 

Distributed applications pass messages be- 
tween code running on different computers, 
either synchronously or asynchronously. With 
a synchronous exchange, both the sender and 
the receiver must be running at the same time. 
This is the model implied by traditional ORPC 
programming. The asynchronous model, on 
the other hand, allows the sender and the re- 
ceiver to be running at different times provid- 
ed some kind of intermediary — a queue — 
holds a copy of the message. The notion of a 
queue is at the heart of a message-queuing ap- 
plication. Senders send messages to a named 
queue rather than directly to the receiving ap- 
plication. Receivers open that named queue 
to remove messages for further processing. 
Reliable delivery of messages to and from 
these named queues is handled by the mes- 
saging infrastructure itself. MSMO. 

We regularly see examples of queues every 
day — an e-mail in-box, for example. Messages 
arrive periodically, and you respond (or not! ) 
to each as you see fit. You can assign different 
priorities to the messages and respond to 
them in priority sequence. You can forward 
messages to another by placing them in his 
queue. And some messages are addressed not 
directly to you but to a group of which you are 
a member, so anyone in the group can process 
those messages. The powerful abstraction pro- 
vided by a queue is what allows you to build 
distributed applications whose components 
are truly independent 
of each other. 

MSMO allows three 
f)ossible results of mes- 
sage transmission.The 
first is that the message 
is sent at least once. 
The second is that the 
message is sent at most 
once. The third is that 
the message is sent ex- 
actly once. These possi- 
bilities defme what 
happens in a failure 
condition, and it is ab- 
solutely essential that 
both the sender and 
the receiver agree on 
which one is tolerable. 
The trade-off is be- 
tween the simplicity of 
the failure model and 
the speed of message 
delivery. 

The first condition 




to consider is that of at least once message de- 
livery, which occurs when you choose MSMO's 
recoverable delivery option. In this case, a 
message is persisted to disk while en route to 
the destination queue, guaranteeing the mes- 
sage will not be lost. However, since messages 
are not deUvered within the scope of a trans- 
action, if the queue's message-receipt ac- 
knowledgment message is lost, the message 
will be retransmitted. Potentially, this process 
could create duplicate copies of a message in 
the queue. Stamping each message with a 
unique identifier allows your application to 
detect duplicate messages in the queues. This 
delivery mode provides an intermediate level 
of performance. 

The second condition to consider is at 
most once message delivery, when you 
choose the express delivery option. This 
mode allows faster delivery of messages, as 
the messages themselves are not persisted to 
disk while en route to the destination queues, 
but it also implies that a failure would result 
in the loss of the message. It should be noted, 
however, that certain categories of messages 
(such as notification messages) can be lost 
without affecting the overall behavior of an 
application. 

The simplest condition is that of exactly 
once message delivery. If a message is sent to 



THE MSMQ QUEUE MANAGER 



Machine 1 



Application 1 



Application 2 



Machine 2 



Application 3 



Open 



MSMQ 
API 

Send Receive 
Queue Manager 



Close 



— ' 

Network 



Opn 



MSMQ 
API 

Sand Receive 



Queue Manager 



n 


B 


c 


System 


System 


r 1 










II 










pi 





















Message queues 



System 



System 


System 


D _ 




F 


Ma 


sa 



































System 



FIGURE 2: The MSMQ Queue Manager exposes an API that accepts messages for delivery from 
applications, and it allows applications to retrieve messages from queues located locally or on 
other computers. 



a transactional queue, the sender is guaran- 
teed that the message will be delivered to the 
queue once and only once. This is due to the 
atomic property of transactions, which guar- 
antees that either a transaction succeeds as a 
unit or it fails as a unit. This is by far the slow- 
est of the three modes of message delivery, 
since explicit confirmation of the delivery of 
the message to the MSMO infrastructure is re- 
quired. It is most useful in cases where you 
need explicit guarantees that a message has 
been sent to a queue within the scope of a 
transaction that also performs additional 
work (such as writing to a database). It elimi- 
nates the need to write the rollback code in 
the event of failure of either the database 
write or the message-sending operation. 

The MSMO infrastructure is responsible for 
delivering the message from the sender to the 
queue and from the queue to the receiver, re- 
gardless of the selected mode of message de- 
livery. MSMO does not attempt to provide an 
end-to-end transactional guarantee in the 
case of messages sent to or from transactional 
queues. The idea behind this is that transac- 
tional throughput is increased by keeping 
transactions as brief as possible, to minimize 
the amount of time shared resources are held 
within the scope of a transaction. MSMO thus 
guarantees only that a message has been de- 
Hvered to the local MSMO infrastructure, no/ 
that it has arrived at the destination queue. 
Similarly, receiving applications can retrieve 
messages only from transactional queues that 
reside on their machines; they cannot perform 
remote transactional reads against queues 
that reside on other 
machines. 

SECURITY 

The security of an ap- 
plication running on a 
single computing node 
essentially involves 
limiting access to that 
node. In a distributed 
environment, howev- 
er, applications trans- 
mit information over 
networks. Without se- 
ciuity, this information 
can be accessed by 
others. In order to en- 
sure protection, the 
messaging infrastruc- 
ture itself must be in- 
trinsically secure. 

MSMO supports se- 
cure transmission of 
messages. There are 
two important meth- 
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Refurbished Dell' OptiPlex' QXl 350 
Desktop 

R-niium' // Processor at 350MH; 

64MB Memor» • 4.3GB Hard Drive 
'512KB Cache • 32X Max" Variable 
CD-ROM • /6-hit Sound • 4MB AGP Video 

• 56Kbps Modem" • lOIIOOMhps tt/iernet 

• 17" (15.9" viewable) Monuor 

H373 

Refurbished Dell OptiPlex 
QXl 400 Desktop 

R-niium II Processirr at 400MH; 

64MB Mcmoni • 6.4GB Hard Drive 
'512KB Cache ' 32X Max* VariaWe 
CD-ROM • 16-hit Sound • 4MB AGP Video 

• 56K:b()s Modem" • WIlOQMhps Ethernet 

• 17" ( 15.9" viewable) Monitor 

$1491 

Refurbished Dell Inspirori' 7000 
D266QT Notebook 

R'niium // Pri)ce.vsor ut 266MHr 

64MB Mctnorv • 4GB Hard Driie • 24X Max" 
Variable CD-ROM • 16-bit Sound '14.1" XGA 
Acme Matrix Display • 4MB AGP Video 

• SbKhps Modem" * Lithium Ion Baiter-y 

$2119 

Refurbished DeU Inspiron 7000 
D300QT Notebook 

Pentium II Processor at 300MH; 

• 64MB Memor\ • 4GB Hard Drive • 24X Max" 
VariaWe CD-ROM • 16-bit Sound '14.1" XGA 
Active Matrix Display • 8MB AGP Video 

• 56Kbps Modem" • Lithium Ion Battery 

$2384 

Refurbished DeU Precision' 410 Wtnkstation 

Pentium II Processor at 400MH; 
(Duoi- Processor Capable) 

128MB Memor, • 4GB SCSI Hard Drive 

• 5I2ICB Cache • 32X Max' Variable 
SCSI CD-ROM • 16-bit Sound 

• 8MB AGP Video • lO/lOOMbps Ethernet 

• 17" (15.9" viewable) Morutor 

«2067 

Re/urbished Dell PowerEdge* 2300 Server 

Pentium II Processor at 4C>0MH; 
(Duoi- Processor Capable) 

128MB Memory • 4GB SCSI Hard Dnve 
'512KB Cache ' i2X Max" Varmble SCSI 
CD-ROM • 2MB PCI Video 

• lOllOOMhps Ethernet 

^2085 
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Deskpro 
EP 4300 

♦ 350MHz Intel Pentium' 
II pnxessof ♦ 512KB 
Level 2 cache ♦ lOOMHz 
Front Side Bus Technologv 
(FSB) ♦ MMB 50RAM 

♦ 43GB UNra ATA hatd 
dm* ♦ Video SMB 
SDRAM ♦ Microsofi 
Wmdoivs' 95 ♦ 3-v«r 
limited vwrranty 



M 128.34 CDW 127794 



Desktops 



COMPAQ 

Proslgnia 300 Series desktops 

333 Cieleton 32MB 8 4GB 1161.74 

350/PH 64Me lOGB 40X CD 56K MS Office 1398 45 
3M Calenin 32Me 8 4GB 40X CD 

S6KMS0llic« 1128.37 

4S0(PII 64MB 10QB 40X CD 5£K MS Office 1698 57 

aOOCetoran 32MB 4.3GB ^TT. 733.70 

333 Celefon 32MB 4.3GB 744.57 

333 Celeron 64MB 6 4(38 32X 1032.61 

350/PII 64MB 4.3GB 1128.34 

350.'PII 64MB 10GB 32X 1438.50 

400'PII 64MB 10QB 32X 1553.76 

400 Celeron 64MB 6.4QB 32X 1 1 18 45 

450.PII 64Me 10OB 32X 1688.17 

Deskpro EN Serlee dMHop* 

333 Celeron 32M6 3.208 10^00 1027 17 

333 Celeron 32MB 3.208 S49.56 

333JPII 32Me 4.3GB 10/100 1796 85 

350/PII 32MB 6.4QB 24X 141 1 .76 

3S0/PII 64MS 10QB KVIOO ISS8 24 

400 Ceteron 64MB 6 4GB 10'100 1269.23 

400 C;eleran 64MB 6 4GB Win 95 1192.31 

40D/PII 32MB 6 4GB 1360.22 

400 Pll 64MB6 4QB 24X 10/100 1693.55 

400. Pll 64MB4 3GB24X 10/100 1998.75 

450. Pll 64MB 10GB 10100 1935.48 

Deil u iro EN Series minl-towefs 

SOOCelefon 32MB 3 2GB 32X 1032.61 

333 Celeron 32MB 6 4GB 32X 1 1 84 76 

333 Celeron 32MB 6 4GB 32X 10/100 1258 54 

333 Pll 32MB 6 4GB 24X 10.100 1398.42 

350 Pll 32MB 6 4GB 24X 10. 100 1529.41 

350 Pll 64MB 4 3GB 24X 10/100 1898.45 

400 Pll 64MB 9 1GB 24X 10.100 2279.57 

450 Pll 64MB 6 4QB 32X 10/100 1849.46 

450;PII 64MB 9 IGB 32X 10/100 2413,98 

Praearto desktops 

333 Celeron 961^ 8GS 32X 896.00 

Cyrix 333 MMX 32MB 4GB 32X 56K 596 00 

3Sa/AMD 128MB 8GB 10Mbps 32X 56K 1096 00 

3S0/PII 128MB lOGB 32X tOMtlps 32X 1296 00 

40a'AM0 12SMB 12GB DVD 

56K 100 MB Z'P 1496.00 

450'PII 128MB 12GB DVD S6K lOMIips 1896 00 

450/911 128MB 19GB DVD LSMboe 

digital modem 2196.00 



IBM 



COMPAQ. Deskpro EN 



♦ 450MH; Intel 
Pentium' II prwessor 

♦ 512KB level 2 cache 

♦ 32MB ECC SORAM 

♦ 4 5GB SCSI hard 
dnve ♦ 24X CD-ROM 

♦ KVWO Ethernet 
adapter 
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'1849.46 



CDW 127811 



PC 300PL Serlee mini-lowers 

350 Pll 64MB 4 2GB 32X 10/100 NT 1618.42 

400 Pll 64MB 6 4GB 32X 10 100 NT 1693.85 

450 Pll e4MB 6 4QB 32X 10/100 NT 1898.56 

HEWLETT-PACKARD 

HP Brio Series minl-towers 

333 Celeron 32MB 4.3GB 32X M1.34 

333 Celeron e4M6 8GB 32X 978.56 

350/PII 32MB 4 3GB 1047.68 

400.PII 64MB 8GB 32X „ 1639.43 

450/PII 64MB 8GB 32X 1698.32 

HP VE Series desktops 

300 Celeron 32MB 3 2GB .748.22 

300 Celeron 32MB 3 2GB 10/100 437.53 

350/PII 32MB 3.2GB 32X 1521.91 

400/PII 32MB 3JQB 1298.64 

HP VE Serlaa mlnMotwa 

300 Celeron 32M6 3 2GB 387.46 

300 Celeron 32MB 3 2GB 32X 33958 

350 Pll 64MB 6 4GB 32X 10/100 1451.93 

400 Pll 64MB 6 4GB 32X 1525.22 

HP VL Serlee desktops 

333 PII 32MB 4 3GB 1387.29 

360 PII 64MB 4 3GB lO'lOO 1479.45 

400 Pll 64MB 6 4GB 32X 1788.57 

450 Pll 64MB 10 1GB 32X 10/100 .2148.23 

HP VL Series mini-lowers 

333 Celeron 64MB 4 3GB 32X 1434.90 

350.FII 64MB 4.3QB 10/100 1488.35 

400/PII 64MB 10 1GB 32X 10/100 1798.43 

450,'PII 64MB 6 4GB 32X 1968.47 



ACER 



PC SOOOL Serlee desktops 

300 Celeron 32MB 3 2G8 JS7.19 

300 Celeron 32MB 3.2G8 „ J57.19 

333 Calaron 32MB 3.208 M9.75 

3S0fm64 32GBNT 1119J0 

3504>ll 32MB 3 2GB 1015.99 

400'PII 64MB 6 4QB NT 1249.05 

450 Pll 64MB 6 4GB NT 1578.33 

PC 3aOGL S6S mlnl-towera 

366 Celeron 32MB 4 2GB 10/100 MS Offlce. l 19867 

350.PII 64MB 8 4GB 10 tOO MS OHice 132279 

40O.PII 64MB 8 4GB 10 100 MS Office 1619.08 

40aPII 64MB 84GB 56K MS Office 1418.37 

450/PII 64MB 12 BGB 56K MS Office 1848.93 

45a/PII 12SMB 12 8GB S6K MS CXfice 1746 94 
PC 300PL 9«rlM desktops 

350^11 64MB 6 4GB 32X 10/100 NT 1523.05 

350' Pll 32MB 4 2GB 10/100 Win 98 136953 

40O.PII 64MB 6 4GB 32X 10/100 NT 1569.62 

450.PII 64MB 6 4GB 32X NT 1868.36 

PC 30OOL Series minl-lowec 

333 Celeron 32MB 3 2GB Win 98 318.57 

350rt'll 64MB 6 4GB 32X NT 13S2.36 

40O/PM 64MB 6 4GB 32X NT 1373.12 



300/PII 32MB 4 3GB .795.95 

33a PII 32MB 6 4GB 32X 10/100 1065.91 

400/PII 32MB 8 4G8 32X 1298.65 

286 Pll 32MB 4GB 24X 1 129.43 

300 Pll 32MB 4GB 24X 116915 



Notebooks 



TOSHIBA 

Ubretto mini-notebooks 

1 1 OCT 233MMX 32MB 4 3GB NT4,0 1 849.96 

110CT233MMX 32MB 4 3GB Win98 1698.68 

Satellite and Satellite Pro notsbooka 

4010CDS 266/PII 32MB 

4 1GB 12 r DS 24X 1348.58 

4Q10CDT266PII 32MB 

4 1GB 12 r AM 24X _ 1798.88 

4020CDT 300 Pll 64MB 

6 4GB 1 3 3- AM 24X 2338.48 

Tecra notelMoka 

8000CT23APII 64MB4GB 12 rAM24X 2398 94 
8000CT 266PII 64MB 4GB 12 r AM 24X 2959 89 
8000CT 30O'PII 64MB 6 4GB 13 3' AM 24X 3347.56 
8000CT 300'PII 64MB 6 4GB 14 rAM J817 23 
PorlsQa rtotabooka 

30107r 266MI4X 32MB 4.3GB 104" AM 1697.87 

7000CT 266/PII 32MB 4 3GB 1 2 r AM NT 2648.98 
70O0CT 266.PII 32MB 4 3G8 12 rAM 2559.89 

7010CT 300 Pll 32MB 4GB 12 rAM J098.98 

701 OCT 300 Pll 32MB 4,3GB 12-r AM NT , 4)189.99 

ACER 

Extensa notaboolia 

501DX 266MMX 32MB 3QB 12,r DS 1237,17 

502DX 266MMX 32MB 4,1GB 12 V DS 20X 1328,48 
502T 266 MMX 32MB 4 1G8 121- AM 20X 1498 38 

710DX 233 Pll 32MB 21GB 12 1' DS 1529.06 

710T233 PII 32MB 3 2GB 12.1- AM 1898 94 

710TE 233 Pll 32MB 4 1GB 13,3" AM, ,2088 53 
711TE 266 Pll 32MB 4 1GB 13,3- AM 24X 2378 68 
712TE 300 Pll 64MB 6GB 13 3- AM 2838.32 
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IBM PC 300GL 
Small Business PC 




Monitor 
sou 



-- — • «6 

♦ 40CIMH; Intel Pentium' II processor ♦ 84CB 
hard diM ♦ 64MB RAM ♦ 56Kbps integrated 
modem ♦ Windows* 98 ♦ Mxiosoft Office 



»1 41 8.37 



CDW 142857 



COMPAQ 

Pioslgnia 100 nolabooka 

233/Pll 32MB 3 2GB 12 r AM 24X 1896.56 

266/Ptl 32M8 4GB 13 3' AM 24X 2348.58 

300/PII 32MB 6 4GB 14 1' AM 24X 2799.39 

Armada nolalwoka 

1700 266/PII 32MB 4GB 121'DSNT 1749.68 

1700 233'PII 32MB 4GB 12 I'AM W98 1997.37 

1700 233 Pll 32MB 4GB 12 r AM W95 1998.68 

1700 233 Pll 32MB 4GB 12 I'AM NT 2098.58 

1700 266 Pll 32MB 4GB 12 I'AM W95 2747.56 

1700 266/PII 32MB 4GB 12 1' AM NT 2867 59 
17D0 300A>II 32M8 5GB 14 rAM W95 3198 98 
1700 300/PII 32MB SGB 14 r AM NT J338 68 

3500 266/PII 32MB 4 1 GB 1 2 1' AM 2727.36 

3500 266 Pll 32MB 4 1GB 121 'AM NT J817.23 

3500 300 Pll 64MB 6,4GB 13 3' AM 3597.36 

3500 300 Pll 64MB 6 4GB 13 3' AM NT .3697.12 

6500 300 Pll 64MB 6 4GB 14 1' AM 24X 4087.35 
6500 30OPII 64MB 6 4QB 14 1' AM 24X WNT 4167.28 
7400 300 Pll 64MB 6 4GB 13 3' AM 24X 4067.97 

7800 266.PII 64MB SGB 13 3' AM 20X 3497.44 

7800 266/PII 64MB SGB 13.3' AM NT 3697.12 

7800 266/PII 64MB SGB 13 3' AM 33 6K 3697.12 
7800 266/PII 64M6 SGB 14 r AM 20X 3997.56 
7800 2te/PII S4MB SGB 14 r AM NT 4267 23 

78a0 3a0/PII64MB8GB 14 r AM33 6K 4267.23 
7800 266/PII 64MB SGB 14 r AM OVO 4657.31 

7800 266'PII 64MB SGB 14,1' AM NT 485796 

7800 266 Pll 64MB SGB 14 I'AM 33,6K ,, 485796 

HEWLETT-PACKARD 

4150 300 Pll 64MB 6 4GB 14 I'AM 3977.87 

4150 300 Pll 64MB 6 4GB 14 I'AM NT 409787 

OmniBook 7150 30O PII 64MB 
8.1QB 14.r AM 4797.67 

IBM 

ThinkPad notel>ooks 

390 233 MMX 32MB 3 2GB 24X 12 r AM .1566.96 

390 233PII 32MB 3 2GB 24X 12 I'AM 1648 68 

390 266'PII 64MB 4.3GB 24X 14 I'AM 2198.98 

3S0Z 233/Pll 32MB 4GB 13 3' AM 24X 1728 38 
380Z 300/PII 32MB 4GB 13 3' AM 24X ,, 1897,37 
380Z 300/PII 32MB 4GB 1 3 3' AM 24X NT 1 996,56 
3S0Z 233/Pll 32MB 4GB 13 3' AM 24X NT 1848 58 
560Z23:iPII 32MB4GB 12 r AM 19S969 
560Z 233/Pll 32MB 4GB 12 1' AM NT 2058.78 
560Z 300/PII 64MB 6.4QB 12 1' AM 2437.27 
560Z 300/Plt 64MB 6 4GB 12 1' AM NT 2537 47 
600 Z3i.Vn 32MB 3 2GB 24X 12 1' AM 2047.37 
60O 300PII64MB5 1GB24X 13 3'AM .3188.68 

600 300 Pll 64M8 5 1GB 13 3' AM NT 3287.97 

600E 300 Pll 64MB 6GB DVD 13 3' AM 328797 

770X 300 Pll 64MB 8 1GB24X 14, I'AM 3567.97 

770X 300 Pll 64MB 8 1GB DVD 14 1" AM , J667,37 
770X 300 Pll 128MB 8 1GB 13 rAM DVD 3848.58 
770X 300 Pll 128MB 8. 1GB 
13 7- AM DVD NT 3758.48 



BflSiSS^ HP LaserJet 
2100se printer 

♦ Resdiition: 1200 1 
1200 dpi ♦ Pnni speed: 
lOppm ♦e6MH2 Intel 
80960 JF processor 

♦ 4MB RAM ♦ Pnnt 
language HP Kl 6 

♦ Paper liandling % j, 
250 sheet universal 

cassette tray. lOChsheet multipurpose tray 

♦ 1-year limited parts and labor ♦ HP C4I58A 

'699.99 CDW 144929 



TOSHIBA Equium 7100 




♦ 350MHz Inlel Pentium" II ptocessor ♦ 4CB 
hard dnve ♦ 64MB RAM ♦ 32X CD-ROM dnve 

♦ 10/100 Ethernet 

»1 31 6.78 CDW 115244 



FUJITSU 

C340 233 Pll 32MB 3 2GB 12 1' DS 20X 1299.00 

C350 266PII 32MB 4GB 13' DS 20X 159900 

E335 233PII 32MB 3 2GB 13.3'AMW95 ,1896.44 
E335 233.PII 32MB 3 2GB 13 3" AM W98 ,1896.44 

E335 23a'PII 32MB 3 2GB 1 3.3' AM NT 2085.54 

E340 266.PII 32MB 4GB 1 3 3' AM W95 2268.98 

E340 266.PII 32MB 4GB 1 3 3' AM W98 2268.98 

E34a266PII32MB4GB 13 3'AMNT 2458 68 
E350 30OPII 32MB SGB 1 3 3' AM VV95 2549 76 
E350 30ai>ll 32MB SGB 13 3' AM W98 2549.76 

E350 300,1>ll 32MB SGB 13 3' AM NT 2738M 

L440 266/PII 32MB 4GB 1 3 3' AM 95 .2SH.63 

L440 266.'PII 32MB 4GB 13 3' AM 98 JSMM 

L440 26e PII 32MB 4GB 13 3' AM NT 2849.21 

L440 266 Pll 32MB 4GB 20X 13 3'AM 95 . .2749.68 
L440 266 PII 32MB 4GB 20X 13,3'AM 98 274968 
L440 266 Pll 32MB 4GB 20X 13,3'AM NT 2928.33 

HITACHI 

VB Pro 7630 233/?!! 32MB 

3 2GB 12 l'AM24X 2199.00 

VB Pro 7755 266 Pll 64MB 

4GB 13 3' AM 24X NT 2799.00 

VB Pro 7775 300 Pll 64MB 

6 4Ga 1 3 3" AM 24X 2999.00 

VB 600 266MMX 32MB 3 20B 10.4' AM 1999.00 
VB 80O 300 PII 64MB 6 4GB 14.r AM 3199.00 

AMS TECH 

1 5CTA 30O«6 32MB 2 1 GB 1 2 r AM 1 389.59 

1SCT26&MMX 32MB3 1GB 12t'AM 1548.32 

1SCTA333 333/K6 32MB 3 1GB 12 I'AM 1446.55 
lOOOCT 266/PII 32l>tB 4GB 24X 12 I'AM 1948.52 
lOOOCX 26e/PII 32MB 4GB 24X 13 S'AM 2048.68 
1010CT 3O0 Pll 64MB 4GB DVD 12 rAM 2389.69 
tOlOCX 300 Pll 64MB 4GB DVD 13 3'AM ,2548.38 
1010CXNT 300 Pll 64MB 4GB DVD 13,3' ,2679,59 
3500CXNT 300 Pll 64MB 6 4GB 13 3"AM 2796.36 

3500ECXNT 300.PII 64MB 6 4GB 14 1' 2997.47 

3500LCXNT 300 Pll 64MB 6 4GB IS.r 3246.86 

AM ° active-matnx display. DS > dual-scan display 



Peripherals 



NETWORKING PRODUCTS 

3COM 

ElherUnk III 10BT PC Card 12S.M 

Fast EttwrLink XL 10/100 PCI NIC *8.74 

Fast EtherLink XL 10.100 PCI 5-pack 397.98 

Fast EtnerLinK XL laiOO PC Card 153.82 

Impact 10 ISDN modem 199.35 

OlficeConnecl Hub S/TPO 35.91 

OHiceC^jnnecl LAN Modem 399.20 

SuoerStack II DS Hub 500 24.pcrt 1017.19 

SuperStack II Switch 3300 24-port 2177.92 




Office 97 

Professhoal Edition 
, ^ With Bookshelf Basks 
^^H^ Purchoie MY Olfxe 97 
^^^K^^ applicalion oi suite between 

^^^^ jlonuory ;, 1999 andJuly 51. 
"toA „rTT 1999 and gel the corresponding 
» OnW^Baf ouxe 2000 (^KOion free' 
upon tKolabiity 

Upgrede *308.71 CDW 78404 

Full vmlon '528.95 CDW 78403 

'Call your CDW account manager today tor 
details, shipping and handling charges apply 



C1999 CDW Computer Centers. Inc 2(X) N Milwaukee Avenue. 

Vernon Hills, IL 60061 PCM44S3F 3/3/99 



Value 



HEWLETT 
PACKARD 



HP DeskJet 
895Cse printer 




11/3/98 



♦ Redulon: 600 x 600 dpi ♦ PiirH spetd: up lo 
10 ppm Wad. 6 ppm cota ♦ Menxxv: 2MB 

♦ Paper landing lOO^hea >ipul Iray ♦ l-ywf 
IiitMbJ warranty ♦ HP C641oe 

'399.00 CDW 127329 



CISCO 



Catalyst 29teM'XL le-pon lO'lOO swiIcK . 
Catalyst 2924A 24'pal ta iOO switch 

1601 EltwmM S*rlal Modular Rouler 

1602 56K Modular Router 

1600 IP/IPX/AT Feature Pack 

2501 Etherr>et Dual Serial Router 

2524 Etrierr>et Modular Router 

2500 IP Feature Pack 



.1S99.46 
.100S.24 
1119.17 
.1397.77 
...153 J6 
.1739.3* 
.1603.65 
20.S3 



COMPAQ 



Prmignla 720 lervers 

350'Pll 64MB 10 100 1378.90 

350 Pll 64MB 4 3GB lOrlOO 1777.50 

400;PII 64MB 10 100 1665.37 

40a PII 64MB 4 3GB 10/100 2058.61 

ProslgnIa 740 servera 

35ftPII 64MB 10-100 1665.78 

35<IPII 64MB 4.3GB 10/100 205S.6S 

400/PII 64MB 10/100 1998.64 

40<VPII 64MB 4.3GB 10/100 2399.50 

45aPII 64MB lO'lOO .2346.82 

450 PII 64M8 4.3GB 10/100 J743.41 

ProUant 400 aervera 

35aPII 64MB 32X CD-RC5M 10/100 1467.03 

400/PII 64MB 32X CO-ROM tO'lOO 1706.40 

450,PII 64MB 32X CD ROM 10 100 2039.20 

ProLiant 800 servers 

350 Pll 64MB 24X 10-100 Ethernet 1674.84 

400iPII 64MB 24X 10.-100 Ethernet 2048.89 

45a'PII 64MB 24X 10 100 Ethernet 2397.54 

ProLiant 1600 and 1600*) swvera 

400 PII 64MB 16X 10 100 Ethernet 2422.83 

45a'PII 64MB 16X 10 100 Ethernet 2839.57 

ProLiant 3000 and 30000 aarvers 

300. PII 64MB lO'lOO Ethernet rack-mount. .3645.30 

333/PII 64MB 10/100 Ethernet 3755.80 

333-PII 64MB 10/100 Ethernet rack-mount. . 4197. 65 

400'PII 128MB 10/100 Ethernet 4382.74 

450-PII t28MB 10/100 Ethernet 4719.54 

450- Pit 128MB 10/100 Ethernet rack-mount .5278.65 
4S0-PII 2S6MB 10100 Ethernet 3x408. 
array model 8286.67 



SVi)0le. CompactFlash 
PhotoReader 
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♦ Fast and easy way lo get fnages from a digital 
rxnpra In vour aynputer ♦ Htgh speed reAd and 
wnte ♦ Parallel port interface ♦ Plug and Play 
installation ♦ CompatrWe with Wndows 95, 98. NT 

♦ 1 -year warranty 
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Acrobat V3.0.1 


Adobe 






For Windom 95 




Acrobat V3,0-l gives you 
everything you need lo 
publish any dooiment on 
your corporate mtranet. the 




wco or uj-kum: floooai 
Exdiange™, Acrobat Diailler". Af robat Catalog and 
the new Capture ptug-in 
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HP NelServer E50 servers 

333/PII 32M8 

333/PII 64MB 4.3GB 

333/PII 64MB 4.2GB TR4 4/8GB tape dnve 
HPNatSanwLCIIaacws 

333/PII 64MB 24X 

HP NelServer LC III 

350/PII 64MB 24X 10/100 

350/PII 64MB 4 2GB 24X lOrtOO 

400/PII 64M8 24X 10/100 

400/PII 64MB 4 2GB 10/100 

45a'PII 64MB 24X 10/100...™ 

HP NatSafver LH 3 asnera 

333/PII 64MB 12X 

350 Pit IZeMB 12X rack-mourt 

400/PII 128M8 12X 

400/PII 128MB 12X rack-mount 

450/PII 128M8 rack-mount 



.1538.86 
1817 93 
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J199.30 

.2046.82 
i329.29 
.2389 39 
.2748.62 
.2409.46 

.4943.21 
5M5.35 

.5526.62 
5799.37 
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Norton 
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5% 



For Windows 
95 and 98 
kKludes: ♦ Morton Utilities 

♦ Norton Antivirus 

♦ Norton CrasbCuard 

♦ Nonon Wet) Serwces 



68.86 



CDW 131661 



'$10 mail-in upgrade rebale: some 
restnctions apply (otter ends 3'31-'99) 



CDW offers more than 56.000 hardware, peripheral and software 
items at competitive prices. We provide vou with your very own 
dedicated account manager who has the expertise to help you 
determine what's perfect for your needs and your budget. 
Call if you don't see what you're looking for! 



IBM 

IMflnNy 3000 Safles aanan 

300rt>ll UMB 32X _ 1988 31 

300/PII 64MB 4.5GB 32X J34 5 81 

350/PII 64MB 32X 1744 69 

350/PII 64MB 4 5GB 32X _ i614 56 

400/PII 64M8 9.1G8 32X J557.65 

450/Pll 64MB 32X _ _ i338.12 

Netfinlly 3500 Series servan 

333/Pll J4MB24X i195,60 

NetflnKy SSOO sarven 

350'Pll 128MB 32X 10/100 JS259.47 

SSO/Ptl 128M8 32X 10/100 rack-mount .5487.40 

400/PII t28M6 32X lO'lOO .5476.16 

400/PII 128M8 32X 10/100 rack-mount J699.15 

450/PII 128M8 32X 10/100 6978.47 

DATA STORAGE 

HEWLETT-PACKARD 

HP Colofado 8G8 TBU w media inlemal ZM-SS 
HP Cotorado SGB TBU w media exlemal 316.13 



HP SureStore DAT24 24GB TBU internal 1079.16 

HP SureStore DAT24 24GB TBU entemal ...1 165.29 

HP SureStore 6x2 CD RW 7200 internal 799.M 

HP SureStore 6x2 CD-RW 7200 exlernal 399.99 

HP SureStore CD servertower .2397.73 

MERIDIAN DATA 

8G8 Snap I Server networx 

stofaoe atiachmerrt .935.74 

1 6GB snap! Server network 

storage attachment 16A5.25 

CD NetROM 7-bay 4/24X CD-ROM lower .1308.62 
CD Net Unrversal 7-bay 32X CD-ROM lower 2248.97 

SCANNERS 

Epson E»pfessior\ 836XL 2499.00 

Hewlett Packard PhotoSmart photo scanner -399.00 

Hewlett-Packard ScanJet 4i00Cse 199 00 

Hewlett-Packard ScanJet SlOOCse scanner. 249.00 
Hewlett-Packard ScanJet 6200Cse scanner. 399.00 
Hewlett-Packard ScanJet 6250Cse scanner. . 499,00 

Microtek ScanMaker X6 scanner 148.39 

Mtcrotek ScanMaker xeELscanrw 228.95 

MirxjJta Dimage Scan Dual J87.4t 

UMAX Astra 61 OS J9.00 

UMAX Astra 1 220S Hatbed POMac 179,00 

UMAX Astra 1 200S w. Photoshop LE 209.00 

UMAX Mirage Use w MagicScan ^595.00 

Vistoneer PaperPort 3100 USB Hatbed 119.10 

Vistor>fter PaperPort 6100 flatbed 188.18 

Viswrwer PaperPort SUobe .203.67 

PRINTERS 

EPSON 

Stylus Color 440 1J9.00 

Stylus Color 640 _ 179.00 

Stylus Color 740 .249.00 

Stylus Color 850 J49.00 

Stylus Color 1520 _ _ 499.00 

Stykjs Color 3000 _ 1 299,00 

Stylus PfBIO 700 549.00 

Stylus Photo EX 499.00 

HEWLETT-PACKARD 

HP PhotoSmart photo printer 199.00 

HP r skjet 340 portabte 277.08 

HP ; ijkJel 7t2C color printer 199.00 

HP DeskJet 722C color pnnter 249.00 



HP LaserJet llOOse printer 

HP DeskJet 1120Cse color printer.. 

HP LaserJet 4000se pnrrter 

HP LaserJet 5000 printer . 
HP LaserJet 8000 printer 



Color Jelprinter 5700 .. 
Optra E« 



LEXMARK 



399.00 

499.00 
...1149.99 
.1448.66 
...2299.12 



...254.62 
..J4546 



Optra K 1220 _ 754.76 

Optra S 1255 938.89 

Optra S 1625 997.62 

Optra S 1655 . 110415 

Optra S 2455 1766.54 

Optra SC 1275 i128.9« 

Optra SE 3455 2231.72 



OKIDATA 



OkiJet2020 ..„ 149.00 

OkUel 2500 Photo __._._„ _ 199 OO 

Okipage 4w 149.00 

Oliipage 6« 249.00 

Otupage Be 3495.00 

Okipage 101 _.__„.„ 499.00 

Okipage 16n 699.00 

Okipage 20 999.00 

MONITORS 

NEC Multisync A500 15- (13.8- view) 0.25mm 197.45 
NEC MuHSync A700 IT" (15 6- view) 0 25mm 384.36 
NEC Multisync EllOO. 2r 

119,6" viewl 0,28mm .98596 

NEC MulbSync I.CD4O0 14.1* llat panel LCD,956.64 
Sony Mudacan 100ES 15' |14- view) 0 2Smm235 31 
Sony MuWscan 220GS ir 116' view) 025mm439.33 
Soiiy MuMscan 400PS 19- 

118* view) 0.25-0.27mm 775.01 

Sony Multiscan 500PS 21" 

(19.8-viewl 0,26mm 1239.33 

ViewSonic Q653 15' |13,8 view) 028nini 218.98 

ViewSonic E771 17- 116- view) 0-27mm J09.45 

ViewSonic 0773 ir (16- view) 0 26mm 368,50 

ViewSonic GA771 17" 

( 1 6- view) 0 27mm w/spkrs 448.96 

ViewSonic GS771 17" (16- view) 0,27mm 368,50 

ViewSonic G790 19" 118" view) 0 26mm 587,64 

ViewSonic PS790 ig' (18- view) 0,25mm ,.,,.549.95 

ViewSonic P815 21- (20" view) 0,25mm 1218.17 

ViewSonic VP150 ViewPanel 15" actme LCD 946.75 
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Specifically for CDW business customers. A secure, private, and 

customized Web site built for you. 

/ Personalized online volume discounts / One-click access to your 
CDW team ✓ Customized solutions to fit your needs 

Save time now! Get your FREE interactive 
CDWSwork CD-ROM (CDW 146292). 

Call your CDW account manager or go online 
888-239-7446 
www.cdwatwork.com j 

All oroducts 50ld by CDW jrp It'iro par:, l ii"''- r'O --..h i- - • • .Vcir rarities and representations ot the 
appiicaljte manutaclurers, including Out ■ cordingiy. CDW makes no 

'epresentalion or i*arranly with respecl • ' • - ' sold 

modems arp capable* o! 56K(x>s dc.'i- ■ vi ■ ■ ■• ;, riims iirn-i dowmoad speed lo 53Kt>£>s. 

inlemel connedivrty requires access sen/ices trom an Internei access provider. Contact your local access 
provider lof rates, terms and conditions 
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CDW TELEPHONE HOURS 


PCsaJes 80l>800-4239 
Uacsales 800^4239 
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Co^nrsle software sales 800-294-4239 
GovemmefM and Education sales 600-80M?39 
NeMiorlDng sales 80O-377-4239 
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Tich S4ippo(1/Ritam tor CnlMtn 

800- 383-4239 
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Hbi| Mran Shfpmg M nind«g cwgn icpif. pi«Bc uk t«ir COM account imnq^ to MM 8Mra riknwg vf 
tMwtvOimwtdMwvmUiiumtMr ND»MctM rafem n uhlKl to 1 MKdMg IH SaftNK ««■ IM OM 
MaKe(MiNMn(i»i»lr«iuniiBii Mm 10 toinmflwiiv tMppasiMniiimg Dr cMa Mpncng 
siit|iatDia«|i Fwiapnccs tnOuaMiilnCMmtrmtari^aiiiMieiMmHtttibtMiw'*''^ 
undam product ttcontnaem fwwliciunr fxt cUngn tmn ai rtiirtiwnUi o nfw iii*"m*<] cfowUncM 
u tndwwis M tftund mmiru n at uk m^tnt m 9m rasKtwt omwi 



CDvir) 



Computing Solutions 
Built for Business"' 

L 800-326-4239 

www.cdw.com 

cow Computer Centers, Inc. 200 N. Milwaukee Avenue. Vemon HHIs, IL 600et PCM44S3G 3«99 



Choose 159 at www.pcmag.com/lnfollnk 



ods for transmitting a secured message. The 
first is authentication, which verifies the identi- 
ty of the sender. The second is encryption, 
which ensures that the message cannot be read 
by unauthorized receivers. MSMO fully sup- 
ports authenticated and encrypted messages. 

Before discussing how MSMO authenti- 
cates and encrypts messages, lefs look at the 
two general encryption schemes in use today: 
symmetric and asymmetric. Symmetric en- 
cryption schemes use the same key for en- 
cryption and decryption, whereas asymmet- 
ric encryption schemes use different keys. 
Both schemes rely on the strength of the keys, 
not on the secrecy of the algorithms used to 
perform the encryption. The algorithms 
themselves have been subject to public 
scrutiny by the cryptographic community, 
and their strengths and limitations are rea- 
sonably well understood. 

With symmetric encryption schemes, it is 
assumed that both the sender and the receiv- 
er have copies of the same key for encrypting 
and decrypting a message. The main advan- 
tage of symmetric encryption schemes is the 
speed with which clear text can be converted 
to or from cipher text: symmetric encryption 
algorithms operate nearly l.(XX) limes faster 
than asymmetric encryption algorithms. The 
main weakness is the difficulty of ensuring the 
safe transfer of the symmetric key. 

Asymmetric encryption schemes use pub- 
lic/private key pairs. They exploit a defined 
mathematical relationship between the pub- 
he and private keys. This relationship is based 
on the notion that multiplying two prime 
numbers to generate a new number is com- 
putationally easy, but factoring the resultant 
number to rediscover the original pair of 
prime numbers is computationally quite dif- 
ficult. Thus a message encrypted using a pub- 
lic key can be decrypted only using the cor- 
responding private key, and vice versa. 
Typically, a public key is used to encrypt a 
message and its corresponding private key to 
decrypt the same message. The main draw- 
back to asymmetric encryption schemes is the 
high computational cost of the encryption/de- 
cryption algorithms. 

MSMO uses a combination of asymmetric 
and symmetric encryption schemes to provide 
maximum performance without compromis- 
ing security. It uses symmetric encryption to 
encrypt the body of the message and asym- 
metric encryption to ensure the integrity of 
the transfer of the symmetric key. Let's exam- 
ine how MSMO does this by looking at the 
transfer of an encrypted message. 

Suppose that Alice wishes to send a mes- 
sage to a queue named Bob. Alice wants to 
make sure that only people who retrieve mes- 
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sages from the Bob queue can read her mes- 
sage. Alice creates an MSMQMessage object and 
sets the Pri vLevel property of that message 
to MQ_PRI V_LEVEL_BODY. If Alice wants to be 
able to set the encryption algorithm that will 
be used to encrypt the message, she can also 
set the EncryptAl gori thm property of the 
message to MQMSG_CALG_RC4 or MQMSG_CALG_ 
RC2. She opens the Bob queue using the 
MSMO API and sends a message to it. 

Under the hood, the MSMO Queue Manag- 
er calls the CryptGenKey Crypto-API function 
to generate a random symmetric key and uses 
it to encrypt the body of Alice's message. Next 



The main drawback to 
asymmetric encryption 
schemes is the high com- 
putational cost of the 
algorithms. 



it looks up Bob's public key in the MQIS, en- 
crypts the symmetric key using Bob's public 
key, and attaches the encrypted symmetric key 
to the message. The MSMO Queue Manager 
then sends Alice's encrypted message to the 
Bob queue. When the MSMO Queue Manager 
on the computer where the Bob queue is locat- 
ed receives Alice's encrypted message, it 

• regenerates the symmetric key using Bob's 
private key, 

• decrypts the body of the message using the 
symmetric key, and 

• stores that message in clear text within the 
Bob queue. 

Although this scheme ensures that the mes- 
sage gets from Alice to the Bob queue without 
being read or modified while in transit, there 
are two additional problems that must be con- 
sidered. Rrst, how does the MSMO Queue 
Manager on Alice's computer know that the 
public key that it has retrieved from the MQIS 
was actually Bob's public key and not some 
impostor's? Second, how docs the application 
that retrieves Alice's message from the Bob 
queue know thai Alice sent the message, not 
some impostor? 

The first problem is guaranteeing the au- 



thenticity of Bob's public key. Suppose that 
Mallory, a malicious agent, was able to inter- 
cept the Queue Manager on Alice's comput- 
er's initial request to the MOIS for Bob's pub- 
lic key. Mallory would substitute his public 
key for Bob's public key. MSMO would then 
wind up encrypting Alice's symmetric key 
using Mallory "s public key instead of Bob's. If 
Mallory were capable of intercepting Alice's 
subsequent message to Bob, then Mallory 
would be able to read its contents by regener- 
ating the symmetric key using his private key. 

Digital certificates are commonly used to 
solve this problem. Suppose that Alice trusts 
Trent, who represents a higher authority. Also, 
suppose that Trent is so ubiquitous that every- 
body knows who Trent is, and more impor- 
tant, fvery/jw^/v knows what Trent's public key 
LK. The role of Trent is commonly held by a cer- 
tificate authority, such as VeriSign. In an 
MSMO enterprise, that role can be held by a 
server that is capable of dispensing digital cer- 
tificates, such as Microsoft Certificate Server. 
Suppose that Trent encrypts Bob's public key 
using his private key. This means that anyone 
who (a) trusts Trent and (b) knows what 
Trent's public key is would be able to compute 
Bob's public key. 

Going back to the example of Mallory, we 
can note that since Mallory does not know 
what Trent's private key is. there is no way that 
Mallory can substitute his public key for 
Bob's public key. Also, since Trent is such a 
widely trusted authority, it is highly unlikely 
that Mallory could successfully compromise 
Trent's public key everywhere. 

The second security issue to contend with is 
how the receiver of a message knows that 
Alice sent the message, not Mallory. This 
problem is also easily solved through a com- 
bination of digital certificates and asymmetric 
encryption. For example, Alice digitally signs 
her message by setting the PROP I D_M_AUTH_ 
LEVEL property of the message to MQMSG_ 
AUTH_LEVEL_ALWAYS.The MSMO Queue Man- 
ager will use a message digest algorithm, such 
as MD2 or MD5, that generates a 128-bit 
number based on the contents of the message. 
It then encrypts this message digest using 
Alice's private key, which can be found in 
Alice's digital certificate. Any recipients of 
Alice's message can decrypt the message, 
compute their own message digests, decrypt 
Alice's message digest (using Alice's public 
key from her digital certificate), and compare 
the values. If these values match, then the re- 
cipients know that Alice sent the message. 

When you're designing distributed systems, 
it is important to lake time to think about the 
security infrastructure requirements up front. 
Remember that if messages contain sensitive 
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information, they should be both authenticat- 
ed and encrypted to prevent eavesdropping 
or tampering while they're in transit. MSMO 
provides the necessary infrastructure to allow 
easy authentication and encryption of mes- 
sages in a distributed application. 

HETEROGENEOUS COMPUTING 

As we noted above, location transparency is a 
major strength of the ORPC protocols, but this 
is also what makes it exceedingly difficult to en- 
able cross-platform computing using ORPC as 
the foundation. Consider the case of Distrib- 
uted COM. One of DCOM's strengths is that it 
imposes a binary object model.This means that 
DCOM defines what an object is at a binary 
level and also provides the necessary infra- 
structure to ensure that method invocation is 
transparently remoted over the network. For 
this to work, however, DCOM must be highly 
dependent on the operating-system infrastruc- 
ture services that lie underneath. In fact, DCOM 
is extremely tightly coupled to its underlying 
platforms, Windows NT and Windows 9x. 

DCOM relies on the operating system to 
provide threading support, remote procedure 
call services, security services, and a local di- 
rectory service (the registry). To port DCOM 
to another platform would require a dupUca- 




tion of all of these services on the target oper- 
ating system. Needless to say, this would re- 
quire a huge development effort. 

A far simpler solution is to port MSMO in- 
dependent clients to other platforms rather 
than porting DCOM. Since MSMO is concerned 
only with messaging and not with method in- 
vocations, the amount of infrastructure modi- 
fication required by MSMO is significantly less, 
as is the amount of infrastructure support. 
This simplifies its implementation on plat- 
forms with more stringent hardware require- 
ments. MSMO independent client support has 
been announced for Windows CE 3.0, where 
implementing the Microsoft RPC infrastruc- 
ture would have increased the footprint of the 
operating system by an unacceptable amount. 
MSMO also lets you extend the reach of dis- 
tributed applications to legacy systems. For 
example. Level 8 Systems (www.level8.com) 
promises MSMO independent client support 
for a wide range of computing platforms 
through its FalconMQ product suite. 



MSMO provides an effective solution for in- 
tegrating applications and solving performance 
problems in today's distributed-computing en- 
vironments. The MSMO programming model 
makes it very obvious to the applications de- 
veloper that he is invoking functionality in re- 
mote portions of his distributed apphcation. 
MSMO provides an infrastructure that enables 
reliable, secure interapplication messaging-TTie 
infrastructure components themselves are sim- 
ple enough to be easily ported to different plat- 
forms, thereby allowing message delivery to 
and from applications that are running on dif- 
ferent computing platforms 

FURTHER READING 

Phil Bernstein and Eric Newcomer, Princi- 
ples of Transaction Processing ( Morgan - 
Kaufmann, 1997; ISBN: 1-55860-415-4). 

Ted Pattison, Programming Distributed 
plications with COM and Microsoft Visual Basic 
6.0(MS Press. 1998: ISBN: 1-57231-961-5). 

Bruce Schneier, Applied Cryptography, 2nd 
Edition (Wiley. 19%: ISBN: 0-47 1-1 2845-7). GH 
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4.0GB 


24X 


121' TFT 


56K 


Win 98 


'l.Ttf 



Omct' Model Processor RAM NO DitfUf Mo4tffl O/S Price 

H7SO«-PCG5fl5G idOPMMX'a MGB 10.4'Tn 56K Wina8 '1iH 
'Factory refurtislied 



rCOMfW. 



Prosignia SMB 



1 350 or 4S0MHZ Pentium n processor w/MMx technology 
IMMBexp.to3g4MB 
1 10GB Ultra ATA hard drive 
I 40X or DVD - ROM 
llndudes:M50tiice97SMB, 

Compaq Online services, 

Norton AntiVinis 4.0, 

MS Internet Explorer 4.01 
1 56K Modem 



starting Hi 

^1419 

l)3«84S 



coMfm 

333MHz Media GX II 
Processor w/MMX 
Technology 

I 32MB RAM I 32X CD 
I 4GB hard drive 
I S6Kbps modem 
I Windows 98 



Presario 2286 



coMPm 



842171 1920 300 Pll 64 6.46B2X-DVD 13 J Tn 56K Wiii98'mt 

"SIOO mail-in rebate from Compaq upon sign-up lor 50-liour tree Inal of Compaq 
Easy Internet Access 

Memory Prices Slashed!^ 






Networking Solutions 
Designed for Your Business 



lOOOOCDS 400 Celeron MMX 64 6.4GB - T/D Win95 '1^1 
400 Celeron MMX 32 4.36B - T/D Win95 '<,«« 




350AMD-K6-2 



HD C D lli4e«Few S filM Price 

64MB 4.0G8 32X 5EK MT WinW 'TM 



64 10GB 40X T/D Win98 '_1^M 
64 tOGB DVD T;D Wm9« '1,71i 



380AMDK6-2 



r 5240 4O0AMD K6-2 



Deslcpro EP Series 



64 4.3GB - T/D Win 95 '>,»«» 



64 10.0GB 32X T/D Win 95 '>,«» 
64"lO-O GB 32X T/D Win95 'Ijm 



64MB 8-OGB 32X 56K M T Wm9g W 

64 MB 10GB 40X~56irMr Win 98 '<,>H 

137441 5190 400'AMD-K6-2 '128MB 1268 DVD 56K MT Win 98 '(.(IT 
Wm 5670 450 Pll MMX 128MB 19GB DVD AOSl MT Win 96 '«>88~ 

inctudes at) tomef/a Zip Orm 
"Pnce renects SlOO mail-m rebate vitKn you purchase an eligible PresanoanJ sign up lor i 
5(Hwltm trial ol Compaq usylnlemel Access. ftKiuiles Supet&sk 



I PACKARD 




HP Pavilion 

I (hh to 4U<IMHz Celeron ^/!M 
processor or 4(X)MH/ Pentium'll 
with MMX" technology 
I b4MB or 96MB (expandable lo 2S(AI!ii 
I 6.4 10 12.7GB Hard Drive 
I 32X CD-ROM _ 
,S6K Flex V.90 
upgrjdable 
I Windows W 



IBM PC 3000. 

1 266MHit Pentium II' 
processor w/MMX' 
tcchnolog\- 

I i2MB R^M 

I 4.2GB hard drive 

.Uorriror sold stpaniltly. 



#27408 

. wlult iupplui last 



HEWLETT 
PACKARD 




HP Color 
Palmtop seOU 
w/SBK Modem 

I CMB R.\M 

I Windows CE 2.0 
lOMB ROM 
I S6K Modem 



#41175 
Onleri Model 



Piecetier 





•41175 4450 366 Celeron 64MB 64GB^32X 56l( JVin38 '8« 

•41204 6460 400 Celer on 96MB' l6GB 32X 56X Wrn98 'l,fW 

I412ii3 64702 '4 00 PTi MMX 96MB 127GB 32X 56< Win 98 ')^S« 

M22ir 8396 "450 Pll MMX 128MB 102GB DVD 56X Win 98 '1^ 

IW29r 6360 366 AMDX6- 2 64MB 9.6GB 24X 56K Win 9 8 '718 

138311' 6330 3MAMDK6-2 48MB 'ToSB 24X 56K Wi> >m 
Factory Refuttiishea 



I 2MB, backlil screen 
I Flash Memory 
I Infrared beaming 



Palm ill ^299'' 



#88142 Pa mPilo! Professional Ed., w/lMB RAM '249' 





Upgrade to 
Microsoft® 
Office 2000 




Call us... and we'll 



give you the best price anywhere! 



"Best Place 
Buy Mutdmedia 
Products 




Register at www.pcmall.com 



Brand Mew HP InkJets! 



I Up to 8ppm black, Spptn color 
IHP PholoREt II color 
layering lechnolog)' 
I USB or Parallel Interface 




^1 '299 



irColarMaa»ar 

I IS.8" viewable image 
11280 X 1024 
maximum resolution 
1.28mm dot pitch 



only 

199 



99 

«41766 



•v^wn j/ou pircfiase mr compctef 
imKmmtletitlttslBl 



#41014 



«3B11 H>OtltJ«lgllCPnntef-Cn$p tun color pnntitu! Nn»l«»Pnc»l tt' 

atm NEW Hf Omklm B7C Pnwtr ■ Smp-in pholo qualiiyl »Mf 

am MtWHyilMlLlllTnCP niitw PtwloSEl ll Sppm blKlcappiilcolw *W 

IHOI tUMMIt Kfmer, up lo 8ppm black, 4ppm color JSK 

IHT17 HPOIieoJtlMOpnni. copy and scan in coliir,pliiit-p«p«rlu '398 ' 

MM MPHIicoJolTHColorpnnier, color scanner, color la» and copitf '4W* 

MEW Ltw PriotB M ^pMii SIflui Prtntml ^^^^^m 



02Sfnfn 
0 25mm 
0 25mm 



«/»- 

'379' 
'749' 



0 25mm '1,199' 



am HPM SmB- Color HI PriiiHr m I imi. Spcm DIacL 3 Sopin color'f Tg" 
Sftto' Coin W 14401 im». tow blacL i p pm colo. '2W 



»US8.s«ntHparallal»ittrtact 



mm Sl>te*r>iMaiPiii>i 144011 TMilpLhnlMpnmnt 




.-^ HP LaserJet 2100se Printer 
UauSn Quiltf md Speed wm Ho CaamaM 

■■ESE?^ ' I i me 1 200 X 1 2()() dots per inch 

I User printing at 10 pages net minute 
MMB standard, expandable lo 52MB 
I lull featured and network capable 
■!e- aXXti. up to Bp pm, Motwort Capable '399" 

:opief Scanne r NW '499"' 

12*432 HP lisetJel 3100se n o-e Laser Pnnler/Faii/Copier/Scannef 'jW" 
I3457S HP UserJei 6Pse 600dpi, up to Sppm, w/FflEE Companion se '799" 

mm HP LaserJet 4000se 1200dpi. Ujipm 4MB, lOOMBjTiax 'I'W 

I2M32 KP UserJel S OW 1 r » 17 ". 1200 <tpi7l6pp m, 4MB, lOOOMB ma» '1.449'' 
•i«'r,. ; ■ .'/''^ijsiop)wl^cariri[)purcfl«si»irieseflnrtw5 Caltordeto* 



CD-ROM/CD-RW/OVD-ROM/RAM DrivBg 



VmfSr 1142062 
•37242 HP LaserJet ItDOse' 
I3H20 HPUserJetltOOAse^ 



f4 99 SiH tee aams Ask lix itm uorrs 

SONY. 

123949 CPD'IOOeS IS'/H' 1280x 1024 

•246»1 CPD 200€S ir/ir 1280x1024 

•24869 CPD-400PS 1S"/ir 1600x 1200 

•24870 GDM SOOPS 2Vm 1600x 1200 

■J.i„MU.l.'. 
lomegsF 

Zip*! 

Extacnal PatiM Ml 337 
Extainal SCSI *41332 

lomsga 100MB Zip* Drives 

Zip" lOdMB external parallel port, factory relurbistied V 

am ZipPlus" 100MB external SCSI, factory refurlxshed •«»" 

170)33 Zip" 100MB external parallel port Inew-ir-tax) flllff 

leSW Zjp- 100MB external SCSI Inew-in-boxl ^fflf" 

jomaga J az* D rives 

fSSIB . Ju IGB imemal SCSI drive, factory refurbishid 'Jgf 

fisns Jaz 1GB external SCSI drive, factory refurbished. 
136973 Jaz 2GB Internal dnve 
136972 Jaz 2G6 External dnve 





»»»" 



Rur Season Is Here! 




nt«>o««Mflki 



UfiloSXatt 
AMYOuickmM 
tUm fvti Imt 
Mrnvtolkc 



CD-mtl Drive *29^'* 



*41902 



rcwi^OM 



M9H iMBiiilt24XlnlemallDE CD-BOM Dnve 



TtiriioTax 

'24- 

-'5 . 



'Excludes Turl)oTax Slate, Quicken Financial Center, and Quicken /Family Lawyer 
S30 mfr mail-in not to exceed purchase price of Quicken 99, Not valid with any 
odier Quicken offer, TurboTax rebates soli apply Offer expires 2/27/99. 



MU28 NewCeaSeXInlemallDE CD-BOM Dnve 



Jiff 

'44* *XS> TirtoTaDetinlffiilillgEOBliiial^feliaiti 



IM-W2X/24X/2X « 
CDRemHabkOritB 



I High speed 24X reading with highly stable 2X wnting 
I Double-suspension construction for silent operation 
I Optimized laser circuitry ensures consistent recording 

i37«3 HP CO-Wnter 81 lOi internal. 4)(/24X CD-R, 2X/8X CD-RW 
137173 Sony Spressa4X/24)(/n Internal IDE CO-RW Dnve 




NEWI OukkBoakB Fn 89 



cm, 



*4092S 



FREE 
Quickm 
■atlcM 



*Pnce after $70 mfr mail-in rebate for previoui 
QuickBooks/QuickBook Pro Usori. 




OVD-mm 2X/20X KIT 

I 2X DVD-ROM. 20X CD-ROM jptnb 
llrK)udsikcodaanlfaMPtU2filiDlln L>ifpul t24209 

f SuppiKK 111 rn ROM ind nVfl ROW (otmjii 



SSKVL90 



^219' 



1 Rtqulm Pmttum I66MH2 of 

higher. Win Km 
1 2 ytu warranty 




W9117 SmnEiptm 561, BKVa) lit modem with voice 



US Roliobcs5IK,Va Ex t modem 
Xjrcani RtalPoil 56K* rcyiOO Combo PC C»d 



1 .16.bit I . 
1600 X Llixklpi 
1 9600dpi c'nhaiiLnl 
I USB and [uulkl 
•35571 HP ScanJet 4100Cse Scanner 36 bit Color. 600 < 600dpi. USB '»»- 
•25471 NEW HP ScanJet 51WCse3M 1 60Mpi.iv*ii/esupp*es/asI 74S« 
•34857 NEW HP ScanJet 6200Cse Professional Scanner SCSI an d USB 'J»" 
•34856 NEW HP ScanJet 62bOCse Professional Scewier'wilhADf " •m' 
UMAX 



•M7" 



TiiciiillclitSiraMiriM 



SonyMavica SONY. 
FD81 Floppy Disk Camera 

1 1024 X 768 .7:::^^=^ 

I JX Zoom 

•<21« 



|H^2^K9t3242S 
^V"'*^^* #41740 
l«3«I 



129046 Astra 12501'- 36 b'n 600 1 laO dpiopdcallPnamKunntaiii ' Jf 
•29045 i\sual22 0S36-ba600 x l200dp<,SCSIienc«r.eK»aiiitim '»4a* 
/Ura 12015 Color legel Scanner 30-bit 600 x I200dpi, SCSI 



Toshiba PDR-M1 1.5 Million Pixel Digital Camera. 128! 1 1024 
DC260 True MegaPixel Digital Zoom Camera. 1536 x 1024 
Olympus D-600L Camera wTREE 8MB SmartMedia 

Sony Mavica FD71 w/lOX zoom lens 

Sony Mavica ITOI, lOMxTn, Records on IS" floppy nwdja 



'479- 




FROM 
THE BEST! 

r Fastest Overnight Delivery, 
Order Until 10 p.m.-Get It 

TomoiTOW By 10:30 am! 

[Z Over 50,000 Products! 
'2 Billion In 
Available Inventory! 
l: Open Accounts and Leasing! 
\Z Custom Configuration! 
Volume Discounts! 



Call Us At 



1-888-901-6255 

Use Priority Code #ZPCM931 j 
Order Any Hme! Open 24 Hours. 



OrVisnUs OnHne at 



savebig.pcmall.coin 

The Most Up-to-Oate Pricing and Deals! 
i!^ The Newest Products! 
It Unadvertised Specials! 

The Latest Product Availability! 



Before You Buy-Call Us 

or Visit Us Online! 



Ir r7" W r" 

Call Today to Get Yoir FREE 

PC Mall Busiitess Solutions 
Catalog or pcmall.com 
Consumer Catalog 

No Credit Card Surcharges 




We accept Visa, MasterCard, American Express and Discoverl 

Open Account. V^ollmS<ilj^ieimio^^aimdiii|tnai\idnx>asiil 
I nil to ifjallfM asanin rat Ftnooal Actont Uniff on 
n Fkaie jlo* If b 3 da^ foi oedlt appnni 

Lease*. . . - znaoKlCloaiitliiindnlalOiilr AnWtiati 

Volum* Uceiuing.Si^'raur am office ndi the Iafts>xflnitm4mii> 

I i. t^^ ^^i.- 

Pricas and saecikaeora uliiea ID ckaiige wexu rxitce Wi do our best ID be Bcc^ 
occanonalii mgakes occur Wi an not mpansM lor any MwyipfKai. 
''>'*<~aplk or iBcliKal erion NOTE Products and packa(ri( da|«^ 
aalinolA*meitMnieraMngltlDub(MaquiaManit 

TCMaliiifyriqinpmaioldaalnpncivMMaulbin«ckallacanpalbonPCIM 
•li ort|f nach ;nc< al lie ol piRliM, IM alK I* sih Mwllaad tan aaa be Meal 
VtieanectcrcdbyKMaiandnulbtanaiwta nahdiy^aMbaiPCMalraHnts 
lie ngn to hie quara^ odarid llH oliir does lal twiy ID tpacial bona or IM ollei\ gr^ 
opaneigi. ipocal pvchaiei or qaoal bii|i\ iitnAanri rtbalHL do 
dealer's one<il-a^and or olwln«edqja«it>ofcaTh»ollaidoean«aH)*(>)adwl >ii i||eiii ii 
iiiadel>r any audanad dealer. Not open to dealia Void »itieiepi<W»»d.Oller not Mid eicoiv 
limton iiitfi odw rebate oiha On nOi^eln quotas: 1M1 Beat Ally Pnce' appias to la 
price of tie eiae oidK not nMual trie im Oliw tooias 10 pnlaad pnces oiity 



Chooae 330 at www.pcmag.com/infollnk 




Compact Flash 



YOUR SOURCE FOR COMPUTER HARDWARE. SOFTWARE 8- SERVICE 



OVER 70,000 PRODUCTS TO CHOOSE FROM!; 




To quickly find a Hash 
digital camera. PDA. or 
our online upgrade conliguralor.^ 



wnww.firstftource-com'tlmpletech 



DESKTOPS 



NETWORKING 



Compaq 

C>MkptoEPC-333 32M8 4 3Q8 $704 

Dtllipto EPP2-45064Mei0GB32X $1699 

PtMano S050 C-333 9SMB SOB 32X SSK S909 
PlMano 5660 P2-4S0 12eMe 120B DVD lOBT S1960 
HP 

Boo 7174 C-333 3Z>AB 4 3Q8 32X SU9 

Bno 8533 P2-450 84MB 8 0GB 32X S1629 

ISM 

PC 300GL Celeron-333 32MB 3 2GB $834 

PC 300GL P2-450 64MB 6 4GB $1549 

PC 300PL P2-450 64MB 6 4GB 32X $1849 



3Com Fast Elhanink XL B PCI tOBT $79 

3Co<ll Einerlinklll PCCARD 10BT _. $125 

3Com OHiceConnect Hub 8/TPO 8-Poil $72 

JCom OtIiceConnact Kit W/4-Pon Hub 2-N(C> SI02 

Inlal EtiwEipress PRO/100. PCI 10BT. $70 

InM InBusiness 5-Poil Hub 144 

Llnlnya ElfierFast 10/100 PCI UN 10BT. $26 

Unkay* EtherFast 10/100 PC CARD 10BT. $74 

Unkays EtherFaat S-Port iaiOOAutoSari«ngHijb $99 

LInkaya EthafFasi Network KX *-Pon Hub 2 NICa si 24 



STORAGE 



NOTEBOOKS 



AMSTach 

TravelPro 2570CX K6-233 32MB 

4GB 24X 56K 1 3 3TFT $1 629 

Compaq 

Armaaa 1700 P2.233 32MB 3GB 24X 12 IDS S1979 

Arniada 7800 P2-300 64MB 8GB DVD 14. ITFT. $4599 

FutHau 

iJteBook E330 P2-233 32MB 

3 2G8 24X 56K 12 ITFT „ $1 729 

VisionBook Pro P2'233 32MB 

3 2GB24X 56K 12 ITFT $2049 

HP 

OmnlBook 2100 P2-233 32MB 

4GB 24X 12,1TFT. $1979 

IBM 

ThinkPad 390 P2-233 32MB 

32GB24X 12 ITFT $1899 

TlwikPaO 600 P2 233 32M8 3 2GB 24X 12 ITFT $2679 
ThmkPaO 770ED P2-266 32M8 5 1G8 14 ITFT $3749 
Toshiba 

Libretto 110CTP.233MMX32M8 2GB 7 ITFT $1699 
Satellite 4000CDS P2-233 32Me 

4 1GB 24X 12 IDS $1429 

Satellite Pro 490COT P2'233 32MB 

4G8 20X 12 ITFT $2329 

Portege 7000CT P2 266 32MB 

4 3GB56K 12 ITFT $2549 

Tecra 780CDM P2-266 64MB 

5GB 20X 13 3TFr $2629 



3Com Palm III $299 

3Com PalmPilot ProtassKvial $209 

Croaa CrossPad XL DtgAel Pad $059 

Caato Cauiopeia E-11 Palm $329 

Caalo Cassiopeia A-20 Handhak) _ $549 

Compaq Companion Color Handhekl $649 

FranMIn Rokxlen REX Pro-5 _ _ $159 

HP Jofdana 820 Handhold Cokw $869 

HP Palmtop 360LX BW $509 

HP Palmtop 620LX Color $629 

LO Elaclronloa Pnenom Ultra HandhaM $699 

LG Elactronica Phenom Eipress Handheld Color $799 

Palon Senas 5 8MB $429 

Phlllpa Nino 301 Palm $319 

Phlllpa Nino 302 Palm $449 

Phlllpa Veto 500 Handheld „ $439 

Untden UmPro PC-lOO 4MB $299 

Simple Tecrmology Compact Rash mermry upgrades lor all 
PDAs imngr.nritiourct.com/tlmiiltlich 



HP 2/4/24X INT EIDE CD Wntet Plus 81001 
lomaoa Zip 40MB Ctickl Parallel Flash Reader 
kimaga Zip 40MB Click' PC Card Flash Reader 

lomaga Zip Plus 100M6 External 

Iomega Zip lOOMB External $109 

tomtgt Zip 100MB Internal EIDE $89 



$329 
$215 
$251 
$149 



PRINTERS 



Canon BJC'2S0 Inkiet Color $115 

Canon BJC-5000 Inkjel Coklr. $22« 

Epaon Stylus 440 lnk|el Cokir „ $149 

Epaon Stylus 640 Inkjat Color „ $199 

Epaon Slylua 850 kikiM Color $349 

Epton Stylus 1520 Inkjet Color. $499 

Epaon Stylus Pho<o€> lnk|et Color. „ „_ $499 

Epaon Stylus Photo 700 Inkjet Cokir. $249 

Epaon Srylus 800 Inkiet Color ™. _ $210 

HP DeskJet 720 lnk|«1 Cokx. $285 

HP DeskJet 895 Inkjet Cokx. - $379 

Loxmartt Optra E* Laser B/W. „ $334 

OWdata Okipage 4W LEO BW $142 

Okldata Okipago 6E LEO BW „ $241 



laiatl^fa 



MFC-4650 



Own a 5-)n'1 high qusltty, 
teature packed lav printer, 
copier, scanner, and PC fax. 



$479 1 



intr* MFC-4SS0 



...t299 



Iomega Ja^ 2GB Internal SCSI .. 

lomoga Jaz 2GB External SCSI 

Itaitor 10 2GB DiamondMax HD UlUaOMA. .S20t 

HicToSolutlona 24X backpack 

Bantam PAR CD-ROM $217 

MIcroSolutlana 2/2'6X 

EXT PAR backpack CD-fW. t334 

Plextor 4X/12X INTERNAL SCSI2 CD-B $329 

Quantum 10 2GB FiieBall HD UltraDMA. $217 

Saagala 10 2GB Medalist HD UltraDMA $209 

Western Digital 10 IGB Caviai HD ulfaDMA S239 



VIDEO CARDS 



AiTteh WaveWalher TV Board PCI $112 

ATI AJI-in- Wonder Pro 8MB AGP or PCI t143 

ATI XPERTOPLAY 98 PCI or AGP. IM 

ATI Raga Magnum 32M8 AGP _ _ -.$147 

AT) Ftagt Fury 32MB AGP. SIM 

«n XPERT 12S laMBAOP. St2a 

OrMll»tLite30BlaBiareanahttAaP. _ $iie 

Viper V550 AGP $IS1 

Matrox Millennium G200 AGP __ $133 

Nogtttch Notebook TV PC CARD $244 



DocuPrInt N40 



1 DIGITAL CAMERAS 1 


AGFA Epholo 1280 Megapixel 






Carton PoworSholAS 




S439 


Caalo Q770 ... 




$369 

$499 


FUJI DX-9 _ 




$434 






1374 


Kodak DC-200 

Minolta D-lmag« V. 




$339 

»374 


Olympua D-320L « 




$339 








Phlllpa ESP2 „ 




$309 


Ricoh R0C 300Z 

Sony MVC-FD51 Mavica- 

Tothltw PDH 5 




$354 

$459 

$3*4 



MONITORS 



MIttutlIsM LCD40 14- TFT LCD $168 

Mag LT500C 15' 1024X768 LCD „„. $263 

Mag OJ702E ir 28mm 1280x1024....„ $263 

Mag DJ900 19' 26mm 1600x1200 . $524 

NEC Murlisync LCD400 14" LCD $374 

NECA700 ir 28mm 1280x1024 „ _ $374 

NECE900 19- 26mm 1600x1200 $674 

Princrton EO720 ir 26mm 1280x1024 $3(» 

Princeton EO90 19" 26mm 1600x1200 $534 

Sony CPD-200ES 17" 25mm 1280x1024 
Sony GOM-400PS 19" 25mm 1600x1200 
ViewSonic V75 17" 26mm 1600x1200 
Vimaonic PS790 19' 2Smm 1600x1200 
! VP 1 50 Vlewpanel 1 5 29mm 



UMAX MDX.8400-N $180 



Simple Technology Compact Flash memory upgrades tor all 
digital cameras www.firttl0urct.C0llVtlai6Mbldl 



PC CARDS 



3Com Megahertz S6KV 90 Wmmodem PC CARD $168 

3Com Megaherlz 56K V 90 n/cellular PC CARD $205 

3Com MegaherU 56K V 90 LAN PC CARD $291 

Xircom RealPoi156KV90 10'100 LAN PC CARD $299 



SCANNERS 



Epaon Expression 836XL $2499 

Epaon Perteclion 636 tU» 

HP ScanJet 4100CXI 6000PI 36-BrT. tIM 

Microtek ScanMakei V600 

600X1200OPI 30«T. - -Ml 

ScanMaker X6 USB tllS 

ScanMaker 5 $2249 

Sloko Small Business Card Reader. $180 

UMAX Aslra 1220P 60ODPI 36-Brr. $101 

VltloneerPaperPon 3100 300DPI 30-BIT USB $102 
Vlaloneer PaperPort PaperPon Strobe 

PC 300DPI Color $162 





3Com US Robotics 56K V 90 Wmmodem INT $52- 

3Com US RobolKS Sponster 56K V 90 INT $116 

3Com US Robotics Sportster 56K V 90 EXT, $147 

Diamond SupiaMax S6K V90 PCI INT. $69 

Diamond SupraSonic II 2-56K ports V90 INT $131 

'After Mail-in Rebate 



APC Backups OUtte 250 SO-. 

APC Back-UPS 300 $89 

APC Backups Pro 350 $257 

Tripp Lite Internet Office 280. $73 

Tripp Ute BC Personal 200 $79 

Tripp Ute Isobar Ultra _ $49 

Tripp Lite OmnStail 450 PNP. $121 



Contact Infermatio 





CALL US TOLL FREE TODAY 

800-509-9866 

www.firstsource.com 

3511 W. Sunflower Ave. Santa Ana, CA 92704-6944 

01 998 firstsource.com all rights reserved 
Choose 014 at www.pcmag.com/infollnk 



PRINCETON I 



E0705 17" Monitor 




ir (is.»" vk 

0 27mm dot pftch 

Mai res \280 t 1024 N1 
• Plug and Play 
mfr* ED70S 





Write On. 





n.\nu^es\— ^ 

LNow 4x! Parallel Pnrt.' j 



f ^^'ce as 



7200 



e/ 




4 



Far out! Create your owri 
CDs on the fastest parallel port 
cd-rewriter available. Delivers 
4x write speed on virtually any 
Pentium". With one cool, inexpensive package, 
you con be your own author and publisher! Plus, you 
get unlimited rewritable storage— up to 650MB of 
data or 74 minutes of audio per disc. The 
backpack cd-rewrlter accepts both CD-R and CD-RW 
media, so you can write once or write and rewrite. 
It also comes bundled with 
software that lets you store ^ 
data, archive photographs and 
record music. What a great way 
to preserve the sounds from those 

"Of Pentium equrvalent. 

2x model also available Standard EPP/ECP port required. 
4x nxxlel writes at 2)( on slower compoters, 




old LPs you've got lying around. 
(You don't still own a turntable, 
do you?) 
In case you haven't 
heard, the backpack family of products 
includes diskette drives, hard drives and 
cd-rom drives. The backpack cd- 
rewriter, like all the rest, is compatible 
with notebook and desktop PCs. It also 
comes with smart printer-pass-through technology. 
^ • » You're just one cable connection away from a world 

, ^ *^ of music and data. Outosight, man! 

* IVIicra5alutians Ph: 800-293-1214 (US end Canada) 

or 815-756-3411, Fax:815-756-2928 

The port*a6?/;ty leader, internet: www.micro-solufions.com 




CDW - 800 736 4239 • CompUSA - 800 COMr>USA • CompUSA Dliecl - 800 51 4 4727 • ComputAWIItY - 800 741 7735 • Global Computer Supplies - 800 845,6225 
Mlcio Center - 800.743.7537 • MIcio WDrahouae - 800 367 7080 • Midwest MIcio - 800 4 1 3 9856 • PC Connection. Inc. - 800.800.5555 • PC Zone - 600.258.2068 

Choose 027 at www.pcmag.com/infolink 





Micro Warehouse, Winner of the 1998 Computer Shopper Award— 

"Direct Channel Achievement Award for Peripherals" 



Microsoft • Compaq • IBM • Seagate • Sony • Hewlett-Packard • 3Com 



Medalist 8.6GB Ultra ATA Hard Drive 



t^i/tj /i^ijt M Deskpro EP Blowout 



• 333MHz Celeron processor 

• 128KB full-speed cache 

• 6.4GB hard drive 

• 64MB SDRAM (2S6MB max.) 

• 32X CD-ROM drive 

• Flexible desktop/minitower 
chassis 

• Windows 95 



Only 

«179«' 




fnx reflects a MiciKolt SIX 
mm upgrale mail-in rebate 
Ptlc«W»e[et)alelsS39996. 
Rebate coupon MudeO n bo>. Lmted eme olfei. 



Maviea FD91 Digital Camera 




> XGA picture quality 
(1024 X 768 res I 

• 14X optical zoom 

• MPEG movie (captures up to I 
seconds of video and audio) 

• 2X high speed floppy disl( drive SONi. 



Norton SystemWorks 



• 266MHz Pentium* II '^'""'1 
processor w/MMX 
•5.1GB hard drive •32MB RAM 
•14.1" XGA TFT display 

Only 

^199! 

llnn#CP10348 




"Price afipf 2 s*:-pir3i^ "m 
flicK--t--- ■■: ]■■■■■ .S- ' 
RebatBii Pnceafle(MicroWWttHOUS£exdusweSiOmail-ln 
rebate. Limit one retate p« custDmei: 5 per carporate ale. 
Ret)ate coupon ts arailable at wim.warchouse comi'specialciffer&' 
Symantec htm or by calling 1 -800-390-0706, Offer eip, 2/15^, 
Rebate t2: Price ^ putAshefs $10 mail-in rebate 
Rebate n tnx. Limit one rebate per customer. Otf^ exp. 3/31/99. 



HP LASERJET 4000N PRINTER 



I HEWLETT 
J PACKARD 

[Ixpandtn^ PtHSiblUties 

• 17ppm • 1200 dpi 
• Prints up to 8.5" X 14" 
• NetworKable 
' 8MB memory (100MB max.) 

Only 



1 DIGITAL DEC 3500 DESKTOP 


1 mm 




i • 300MHz Pentium II processor 




i • 32MB RAM (384MB max.) 




i • 3.2GB hard drive 




i • 32X CD-ROM drive 




Only 




1 «899! 

il8m«CP9814A 


r 


UomassomsetmlBlf ESSS 



«1399! 

ltam«PR12975 




VIEWSONIC E771 17" MONITOR 



ViewSonic" 

Set Tbt Dtffemuer 

• 17" (16" viewable) 
•1280x1024 @65Hz 

• .27mm dot pitch 

• Mfr's 3-year warranty 

Only 

'wassao*?? 
lt8ni#NTT2435 




• Your credit canl will not be charged until each item is shipped 
(no surcharge). 

• Overnight Detivsry available, please call lor shipping details. 
CT, 1, NJ, OH, VA. and WA residents add applicable sales tax. 

• Return Poticy — All items come with the MicroWAfiEHOUSE 30-day 
Guarsitee Against Delects, h your product is detective you must call our 
Customer Service Department at 1-800-925-6227 lor a Return Merchandise 
Auttioriiabon (RMA| number wtthln 30 days of onginal invoice date. 
Detective hardware will be replaced or repaired at our discretion, except lor 
products from Compaq (1-800-652-6672), Digital Equipmeni Corporation 
(1-800-354-9000), Of IBM (1-800-426-7378); computers trom Toshiba 



(1-800-457-7777); or computers or computer accessories from Hitachi 
(1-800-S5S-6820). These manufacturers must be contacted directly, and will 
repair or replace products at (heir sole discretion. If you return hardware to 
Micro WAH EH OUSE from Compaq, Hitachi, Digital Equipment Corporation, 
Toshiba. IBM, or USA Flex, a t5'% restocking lee which will be charged to 
your account. All products must be returned in original packaging with 
documentation; shipping and handling charges are not rehjndable. 
Copyri^ 1 999 Micro Warehouse, Inc. Micro Warehouse. Inc. is not 
responsible lor typographical or photographic errors that may appear in this 
ad. Item availability and prKe are subfect to change without notM». 
We reserve the right to limit quantities. 



riiEwiinr-racKARD pmifnR suppues"' 

I ^^^^1 Bladt Ink cartridges lor HP DeslOet 300 and HP DeslcWmer 300 

I 
I 

L 



nEniiEi I' 



'Price lor 10-d< 



m 

each, in 10-pack* 

IE 



Price lor 10-pack, only $194.90. 





Winner of the 1998 Computer Shopper Award— 

"Best Place To Buy Notebook PCs" 



Toshiba • Iomega • Epson • NEC • Xircom • Verbatim • US Robotics • Megahertz 





ort Cardbus 10/1 
migrated Modem 56 PC 

» i J. J i ONLY^31 

' ' I ■ ' ' I " ASK FOR ITEM « DM038ML 



LAPTOPS 


catmna i Toshiba ■ 


SCANNERS 


■SI MEWLXTT ^^^^^^^^^^^^^^H 



CW078: IBM Ttiinkpad 3802 PIICTWt. 4.0GB. 32»B. 2<X. 13.3' Tn.Wn 96 



S1799 00 



IN7313: HP ScanJet 4100CSE 



SI999S 



ITOnkpad56OZPII/30B«ftR4Ga64»B.1tnFi;«lln« 



t249g.ra 



CP9088: BM Thinkpa) 600E PII/30<Mt 6 OGa 64NB, WD. 56K. t3T 1KV»l9B $3299 00 



(»W:tMTriliil(|)«d770»PMOIMtai6Bl6WDW).14.rTn;\Mn9B 



$3699.00 



CP9260: liOaMB SaleM 40100)8 IV2e6KK 4068. 32W. 20X. S6K. 12 r SVGK 



CP92B1: 



WIOCOTPWB— fc4a6B.3a«2n(,59(.12.rS>WTn $1799.00 



CP9282: ToeMnTeoa 8000 IV300MHZ. 6 4G8. 64MB. 24X. 56K. 133' XGA TR 



$3299 00 



(79278: ToaWa Teaa 8000 PHOOMHz. 8 1GB. 64MB. 24)(. 56K. 14 r XBIMH 



$3799.00 



CP91 81 Cormeq »niiaa 1700 PV233m. 3 2G8. 32MB. 24X. 56K. 12.1' SVGA CSTN $1 699 OO 
CP»2l7:Comp«»ni»hl700PWe6Wfc4JCB.38>e.2<iC56K.13J-xeACTn $2599.00 



DESKTOPS k 1 i 1 rrrzTTrk [ol 


HCWLCTT ■ 
PACKADO I 


CM107: Compaq Deskpro EN Celeron/300MHz. 32MB. 3 2GB. 32X. Win 95. MT 


$98997 


(79109: Compaq Deskpro EN CeleroiV333MHz. 32MB. 6.4GB. 32X. Win 95. MT 


$1149.00 


CP7773 Compaq Deskpro EN PII/333MH2. 32MB, 6 4GB. 24X. NIC. Win 95, MT 


$1099 00 


CP9104: Compaq Deskpro EN n/4SaMHz, 64MB. lOGB. WC, Win NT. MT 


$1749.99 


C(>9090 IBM PC300GL P1I/350MHZ. 32MB, 3.2GB. Wm 98, DT 


$1019.00 


CP9094 IBM PCSOOd PIOSOMHz. 32MB. 3 2G8. Win 98. OT 


tt2nira 


CM096 IBM PC300PL PIMSOMHz, 64MB 6 4GB, 32X, Win NT, MT 


$183900 


CHm» HP Brio 8531 PI/350MH2, 3MI6, 8 OGB, 32X, Win 98. MT 


ttitaoo 


CP8970: HP Bno 6532NT PII/400MH;, 64MB, 8 OGB, 32X. Win NT. MT 


$1599 00 




MONITORS i^i^m mm 


MT2561:NECA500< 15". 13 8 ' viewable. 1280 1 1024@60H2 


$189 95 


IIT2S(2:NECA700«17MS,6- viewable. 1280 1 1024 0 6SHz 


$389.96 


MT2569 NEC A900 19' 18' viewable, 1600 x 1200 B 73H7 


$57995 


MT1451: Opdquesl 053 15". 13,8- vlewatile. 1280 > 1024 O 60Hz 


$179.95 


MT2266: Opiiqoest Q71 17 ,16 viewable, 1280 l 1024 9 65Hz 


$279.95 


MT1S80: OptkiuesI V9S 19". 18" viewable. 1600 > 1200 0 76Hz 


$529.95 



M6818:HPScwJ<IS100CSE 


$249.95 


IN7311 HP ScanJet 6200CSE 


$399 95 


N7312: HP ScmM 62S0CSE iiMl 2S-nn Mb Documnl FMw IKWI 


$499.95 




PRINTERS [o^?;^[!s:^CMia 


PR13440: HP LaserJet 5000 Printer 16p()ni. prints 11" x 17* 


$1479.95 


PR1 2977: HP l«KM4aOOM PlMinTppili. 1200 dpi 


$1148.98 


Pni4 1 29: HP OnUct 712C Bum Mack. 3ppm cokir 


$199.95 


PR14684: HP DMkJal 882C Sppm Mack. 5ppni color NEW! 


$298.95 


Pfl14l28 HP DeskJet 697C Sppm black 1 7pom cokx 


$14995 


PR13789: Ijxmatk Optra K 1220 12p|)m, 600 dpi 


$728.95 


PR13601 OkidataOkjpage I2i I2ppm.600(lpi 


$49995 


Pf)14147:XeraiDocuPiintN17 17ppm. 1200 x 600 dpi, mtHOCk 


$1248.00 


PRl 4305 Xerox DocuPrini PI 2 1 2ppni. 600 dpi. optional network $50 REBJtTII 


$59995- 



FBI 3769: Cannon BJC-5000 Cote Printtf 1440 1 720 dpi. 7 J|Hinib8i.3|l|iiiiialor $199.96 
1>n(X M tSO llilrl lliai-11 rttltt. I>nc< btlin nMe B S649 96. Mi tar ca«on I M 



MODEMS 



0MD3205 3Com Megaliertz 56K X2 uporadaWe PC can) WIN modem w/XJack $«9.99' 
0MD2771 3Com Megahertz 56K X2 upgradable PC card w/XJj* tlflBJT 

DM03798 RealPort Modem 56-Gk*al Access PC card 



0MO3Se3: RaaPoit EOwnet 10/100 « Modem 56 PC card 



$174.99 
$284.88 



'Wiile pmmonanai suppt«s last 



STORAGE ^sggESS^ESEa 



0R8698 Weslem Digital Cavar 8 4G8 EIDE Hard Drive 



$229,95 



DH9491 : Quantum Rreball EX 6,4G8 Ultra ATA H»d Drtw 

DR9150: Quantum Fireball EX 1 2-7G8 Ultra ATA Hard Drive 



$179.85 

$299.95 



DR8ia8:S<a||aeB«iBCuda1».2GBUIiBS(SIHinlDHw 



$879.95 



DR8ie9 Seagate Barracuda 18 2GB Ultra-w«le SCSI Hart Drive 



$979 95 



Micro Warehouse 
CARRIES OVER... 

30,000 

PRODUCTS! 

Odief by phone, tax 
Of through our Website V 



www.warehouse.com/pm 



24 hours a day, 7 days a weekl 





Internal ATAPI, only $99 95 
Item » DR8318 
External parallel port istiowni 
only $119.95, ltwn*Dfl927a 
'MmlacUer's suggested real 
■"■■esuppkeslasT 



Iomega 2GB Jaz Drive 




External SCSI (shown], 
only $399,95 Ask tor item » DRI2300 

Iomega Buz Multimedia Producer, 
only SI 9! 



1199 95 Ask lot Item! EX8161 



HP Surestore CD-Writer Plus 



HCWLKTT 
PACKARD 




• Write, update, erase, and rewrite up to Jfi^^ 
650MB o( data on a single CO ^-^^ 

• Ifldiides S HIS OMi 1 1 F«E (»RW 

7200 Internal 2i2i6 ishovm). only $289,95, lem • DR7994, 
8100 Interna DE 4<2i24. w/5 FBS cons 6 1 FREE CORW 
onty$379,9S,l>mlBN5911 



CD-Rewritables 




• 74 minute • 650MB 

• Jewel cases included 

Verbatim 

■Pnce tor 3-pack, only $41 99 



1-800-920-3728^ www.warehouse.com/pm 



ORDER TOLL-FREE 24 HOURS A DAY, 7 DAYS A WEEK! 



KUVERY 

^■/E'DAfff^flJV'f call by mldnighl (E), 

W mm ■ma W> V^aa ■ • or order online by l Opm (E), 



HI. I'm Roben, Call me 
(or more great deals! 





Choose 003 at www.pcmag.com/infolink 



■ 



SHOP ONLINE 

zones.com" 



Expect the Best 
Business Solutions!" 

Coinpulerptlccsdunjie all die lime. If \«i find am item 
ad«Tliyd lor lt^,s in a oimul lutional catalog or publi- 
calion. we'll nialdi iheir in-stm'k pna-. (.all for details. 

■ /■ 



A tmted PC source since 



One of the larftesl Compuler Direct Marketers. lad» 
«e have over 2 million customers diroughoul the L .8. 



1^ 



It you don't see It, calll 



tte offer a »1df selection of 50,000 qiulit\ produas. . 
everything >ou need from a single source! 



/l 



Expect a great experience 
evary Um you Hom 



We have hundreds of Sales AdvtsoR. Each one Is 
trained In give you die courteous senice tou desent 
and help you make die best choice even' time. 



Irtr 24 hours a ton 7 iqri a wmL 



Tiol a question' Need to order? We're ahrays here, 
readv to help when vou nmi us. 

■ ✓■ 



Three easy flnancing options: 



!. All major 
credit cards 
accepted 



Convenient 

basiness 

leasing 



3. Open account 
biUing for 
qualihed 
busincsiies 



Three convenient delivery opdaor 



I. Overnight 
Delivery 



2. Second Day 
Air Delivery 
'on m-stocti items 



3 . ITS Ground 
Delivery 



• Software site licenw-s for • Easy Internet access 
as few as 10 seats lo Id uiu up into 

• Ea.sy networking die world <il onUne 
soluuons designed Informaiion 

for small businesses • Extended warnnlies 



Shop and Order Online! 



1^ 

Ve openle one of America's biggest and best com- 
puter product Web sites. Bookmark our site lodavi 

✓■ 



Our Tech Support Team is here lo help. 



In-house technical supporti 




IBM NEW! 



ThinkPad 
iSeries 1411 

MMX300 32/4.3 
24X CD/56K 
12.1 Tn/Win 98 



IBM NOTEBOOKS 
ThinkPad I S«lM 

Affoniihle (ill-iii-ime Imiiu-ss notebooks 
1411MM)Q00 32 4 3 24X 56K1?lSVGAin«M231 $1,599 
1451 MMX300 64.J3 24X56K 133XGATn»84356 $1999 
ThinkPad 390 Satto* NEWI 

Affordable ami/iuliiigjor snmll business 
390 MMX233 32.'3 2 24X 1 2 1 TFT 56K '83791 $1 .599 
390 P2-233 32'3 2 24X 12 1 TFT 56K #83792 $1,699 
390 P2-266 64.4 0 24X 14 1 1FI 56K <83793 $2,299 

ThkikPad 600 Sarias 
The ideal blend ofleatling lei biuilogr c- portability 
600 P2-233 32'3 2 24X 12 1 in 56K W5I46 $2,099 
600 P2-300 64,5 1 24X 13 3 TFT 56K #57165 $3,289 
600 P2-300 64/5 1 24X 1 3 3 TFT 56K NT #57166 $3,389 
600e F'2-300 S4/6 0DVD 13 3 TF7 56K #57167 S3.389 
ThinkPad 770 

Extreme performance nuibile computing 
770X P2-300 64-8 1 24X 14 1 m 56K NT #57174 $3,689 
770X P2-300 64,3 1 DVD 14 1 TR 56X #57173 $3,789 
770XP2-30C 128/8 1 24X 13,7 m56KNT#S7172 $3,889 
770X P2-30O 12&'8 1 DVD 13 7 TFT 56K #57171 $3,989 
Zip Ofiv( lO' 770 #11997 $199,95 

COMPAQ 
Armada 1700 S aria a 

Comvnienl all-in-one design! 

1700P2-233 32/3 2 56K 12 1 CSIN #74695 $1,699 

1700 P2-233 32/4 0 24CD 121 CTH 56K #08061 $2,090 

1700(^-266 32/4 0 24CO 13 3 CTFT56K #08062 $2,675 

1700 P2-300 32/5 0 56K 14 1 CTFT #74694 $3,324 
Armada 3000 ■ ■ri«« 
Designed for onlbe-go professionak! 

3500 P2.266 32/4 1 12 1 cm #74696 $2,779 

3500 P2-300 64,6 4 13 3CTFT #74698 $3,736 

Annada 6S00 Sarias 

/ llimale perfimmmce for the road' 

6500 P2-300 64/6 4 24C0 14 1CTFTW95 #74753 $3,999 

6500 P2-300 64«4 24C0 14 1 CTnNT4 0#74755 $4,199 
Armada 7800 Sarias 

Pentium ' II fntu xr for hiLsiness! 

7800 P2-266 64 5 0 2XD 13 3 CTFT #01549 $3i99 

7800 P2-266 64/5 0 13 3 Cin NT #01548 $3,828 

7800 P2-26« 64/5 0 20CD13 3Cin #01560 $3,826 

7800 P2-300 64, 8 0 DVD 14 1 TFT #74748 $4 847 

Prssarto 1200 Sarias 

Go-ann bere design al u great price! 
1255 K6-333 32 4 0 24CO 12 1 MPH #99140 $1,499 
1260 K6-333 64 4 0 24CD12 1 TFT #99145 $1,799 
Praswio 1800 Sarias 

Modem. Mobile. .Midtimedia read}! 

1810 P2-300 64/6 4 DVD2 13 3 in #74599 $2 999' 
•After $100 mfr mail-in rebale 

Prasarto 1600 S aria s 

Uirge dis/>lars ami stunning graphics! 
1650 P2-266 64/4 0 12 1TFT56KW98 #07994 $2,399 
1655 P2-266 64/4 0 13 3TFT56KW98 #08017 $2,499 

TOSHIBA 
Salsilita/SatslIHa PRO Sarias 

Incredible, all-in-one design! 
40COCDS P2'233MH2 32Ma'4,1GB HD, 24X CO. 56K Flu 

Card 12 1 SVGA DSTN #08832 $1,299 

401KDS P2-266MH; 32Ma'4 IGB HD, 24X CD, 56K FKi 

Caid, 121 SVGA DSTN #55308 $1,399 

1SC0SMMX'300MH; 32MB/4 3GB HO. 24X CD. 56X Flo 

Card 13 3 CBDS #100293 $1,399 

4010CDT P2'2e6MH7 32Ma'4 IGB HD, 24X CD, 56K FlK 

Card, 12 1 SVGA m #84638 $1 749 

4030C0T Cel-300MH2 64M&4 3GB HD, 24X CO, 56K Fl» 

Card, 133XGATn #100290 $1999 

402OCD1 P2-300MH2 64MBr6 4GB HD, 24X CD, 56K FKx 

Cifd, 133XGATFT #84685 $2,399 

Poi1s||a Sarias 
Cutting-eilge /xHixr and elegance! 
70OOCTP2-266 32/4 3 56K121TFT #27137 $2,499 



Order Today, 

Over 50,000 




TOSHIBA 

Portege 7000 



P2-266/32/4 3 
56K/12.1 Tn 




$2,645 
$3,099 
$3,199 
$1 699 



$2 299 



$2 584 



S4.S29 
$4,949 



7000CTP2-268 32/4 3 56KI21TnNT #54511 

70IXT/W95P2-300 32/4 3 12ITFT #56545 

70I0CT/tfT P2-30O 32/4 3 1 2 ITFT #56546 

3010aMMX266 32/4 3 5«K10 4TFT #100242 

Tscra S arias 

long life, km mst. one solution! 
8000 P2-233 32 4 0 24CD56K 12 ITFT #27280 
8000 P2-266 64,-6 4 24CD 56K 13 3XGA Tn#27285 $2,899 
8000 P2-300 64/6 4 24CD 5«K 13 3XGA TFT#84641 $3,199 
8000 P2-300 64/8 1 24CD 56K 14 1XGA TFT#5«548 $3,699 

UlNatto Sarias 

The Isl foil- function mini-notebook! 
HOC! MMX233 32/4 3 56K 7 1 TFT #100243 $1,799 
HP OmniBook Sarias 

Quality. Keliahilitr Features mu need! 

2105P2-233MH; MMX 32MW 2GB HD 24X CD 

12 1 TFT #102306 $2,189 

2105 P2-266MH: MMX 32MB/4 0GB HD 24X CO 

12 1 Tn #102307 
4101 P2-233MH; MMX 32Me/4 0GB HD 24X CD 

14 1 TR #16649 $2,869 

4151 P2'300MH; 32MB/« 4GB HO 24X CD 

14 1 Tn , #102309 $4,559 

7100 P2-266MHZ 32MB/8 1GB HD 24X CO 

14 1Tn #18115 
7150 P2-300MH; 64MB/8 1G6 HO 24X CO 

141 m #102310 

HITACHI 
VIsioiiBook Pro S arias 

BusiiU'SS notelxKit Intigrated eivrttbing! 
7650 P2-266MHJ 32MB,4 0GB HD. 24X CD, 

10/100 NIC ,56K. 12 1 in #08830 $2,399 
7755 P2-266MH; 64MB/4 0GB HO. 24X CD. 

10/100NIC 56K 13 3 XGATn KtStt $2,599 
7775 P2-300MH: e4MB/6 4CB HD 24X CD 

W100NIC56K 13 3XGATn #08831 $3,099 

FUJITSU 
UfeBook C Sarias 

Fast pmcexiors Hig screens lou prices! 
C350 P2-266MHZ 32Ma/4 0GB HD 20X CD 
56K13,3HPA #55809 $1,379 

UfaBook E Sarias 

IMmI Ijot-suiip wulti-function hays! 
E335 P2-233MH2 32Ma'3 26B HD 24X CD W95 ' 

56K13 3Tn , , #56028 $1,799 

E340 P2-266MH; 32MB/4 OGB HO 24X CO W95 

56K, 133Tn #56033 $2,199 

E350 P2-30CMH; 32MRS OGB HD 24X CD W95 

56K133Tn #56182 $2 399 

UMAX 

Featuring the \fU .liro-AB'-i processor! 
333T K6-2 333MH; 32MB3 2GB HD 24X CO 

56K12 1Tn , #100272 $1,499 

523T K6-2 333MH2 32Ma<4 OGB HO 24X CD 

56K13 3Tn #100271 $1,699 

PERFORMANTZ 

K6 300MHz 64MB1 OGB HD 20X CD 

133XGATn #34506 $1,699 

Perlormanlz DVD Enleruinment System #80091 $1,199 



IBM 

Commercial Pa s lc t eps 

Vrtuiufi optimizcil poiivr i- enhanced managfobility 
300GLC«l2-333MHi32MB3 2GBDT #57185 $849 98 
300GL Cel2-333MH7 32MB 3 2GB MT #57187 $894 98 
300GlCel2-333MH:32MB3 2GB'CO/DT #57186 $1,059 
300GLP2.350MHz32MB3 2GB.t)T #57188 $1,039 
300GL P2-450MH;64MB,6 4GB,NT/Or #57189 $1,549 



Donjtforget to order more MEMORY! 



Doalfo 

f 



The most eftecllve way 
to boost your powerl 



CM! TIMMY RH lajmSITIiaCES! 



300GL P2'450MH; 64MB'6 4GB/ 

32GBrNT/MT 
SOOPL P2-350MHI 32M&'4 2GB'DT 
300PL P2-350MHZ 64MB.'6 4GB/ 

32CD/NT,'MT 
300PL P2-400MH! 64MB,'6,4GB; 

32CD'NT,,'DI 
300PI P2-400MHZ64MB/64GB/ 

32CD,'NT,MT 

300PL P2 -450MH2 64MM 4GB/ 

32CD/NT/DT 

3flOPL P2-450MHZ 64MB« 4GB/ 

32CO/VT,'MT 



#57190 $1,659 
#57181 $1,349 



#05727 11,599 
#05721 $1,649 



mm $1,679 
#57182 $1,859 



#57197 $1,899 



COMPAQ 
Daslcpra EP S aria s 

ATX chassis lets you use them 
as desktops or minitouvrs! 
4300 Cer2-300MHz 32Ua'4 3GBW95 #74687 $724 98 
4300 Cel2-333MH7 32Mg'4 3GBW9S #74688 $736 98 
6400 Ce|.333MH7 64MB« 4GB/32C0,'W95 #74689 $1,019 
4300 P2-350MH7 64MB4 3GB/W95 #74690 $1,122 
6400 P2-400MHZ 64MB 10 0Ga'32CDW95#74692 $1,553 
6400 P2-450MHZ 64MB 1 0 0GB,'32CC'W95#74693 $1 ,688 
Oaskpra EN Sarias 
Superior senice and rmnutgetnent features 
detiivr lung-term saiings 
32M P2-333MH7 32MBj3 ^GBWC/ 

W95^IT #05295 $1,179 

640C P2-333MH2 32MB« 4GB/24C0/NI& 

W95/MT #05316 $1,398 

Prasario Sarias 
Sensational midtimedia at a great price! 
2285 MII-333MHZ 32MB/4 0GB'32CD/S6K #84645 $699,98 
5204 K6-350MH2 64MB,4 0GB,'32CD'56K #99139 $899 98 
5220 K6-380MH2 64MB,8 0GS.mD 56K #99151 $1,099 
5240 K6-400MH2 64MB, 10 0GB,40CD 56K #991 52 $1 .299 
5670 P2-450MH2 128MB 19 OGB 5XCV0 #99153 $2,299 
1920P2-300MH2 64MB64GaDVD133Tn #91499 $2,999 

HEWLETT PACKARD 
Brio Sarias 

Your husine.v solution forAdimiced 
I'erfomiance arul Affonlabilit)' 
Brio 7100 Cel 30flMH2 32MB.^ 1GB/ 

32C0iVV98 #16756 $799 98 

Brio 7100 Cel 333MH2 32MB/4 3GB/ 

32CO/5SK/W98 #97485 $799 98 

Brio 8531 P2'350 32MB/8 OGB/ 

32C0/W9eUT #16735 $1,199 

Brio 8532 P2-400 64Mft8 OGB/ 

32CO/NTMT #16747 $1,599 

Bno 8533 P2-450 64MB/8 068/ 

32CD/W98 MT #100125 SI 699 

Vactra Sarias 

IIP VKlm (hffm PtMvrful. Itulustn .lnkiinii \laiutliMhiltty 
Vrctll VE7 Cel 300MH2 32MB/3 2GB/ 

32CI)/W95DT #105211 S789 98 

Vacttl V18 P2-350MH2 32Me/4 3GB/ 

32C0/W95/NT MT #26618 $1,469 

Veclra VE8 P2-450MH2 64MB/6 4GB/ 

32C0,W95,NT MT #60284 $1,889 

Veclra VL8 P2.400MH2 64MB/6 4GB' 

32CD,W95/NT DT #60240 $1,699 

Veclra V18 P2-400MM2 64MB/6 4GB/ 

32CD,'W95'NT MT #60243 $1,699 

Veclra VL8 P2-450MH2 64MB/6,4GB/ 

32CD W95,'NI DT #60279 $2,129 

Veclra VLB P2-45DMH2 64MB/6 4Ga' 

32C0/W9VNTMT #60278 $1,899 

ICayak S s ri s s 

The HP Kayak is the* I Workstation ■ Fastest 
Performance aiul Best Features! 
Kayak XA P2'350MH2 64MB 4 3GB'32CD,'NT DT w/Malion 

MrOwinum G20C Video Card #100137 $1,898 

Klyak XA P2'350MH2 64MB 6 4GB'32C0/NT MT wiUalroi 

MIIMnnlum G200 Video Card #100140 $2,399 

Kayak XA P2-400MH2 64MB/4 3GBn2CD'1iT DT w/Matro> 

MillenniumG200 VMM Card #100136 $1,999 

Kayak XA P2-400 MH2 64MB/6 4GB/32CD/NT MT w/IMrot 

Millenmum G2a0 Video Card #100141 $2,536 

Kayak XA P2-450 MH2 64MB« 4GB/32CD/NT DT w/Matro« 

Millennium G200 Video Card #102301 $2,434 

Kayak XA P2-450MH2 64Ma9 1GB/32CD/ 

10/lOOE-nel CaiiNT MT 

W'G>oria Synergy* Video Card #102302 $3,029 

Kayak XU P2 X«>n-4S0MHz 128MB/4 5GB.'32C0/NT DT 

w/Gkiria Synergy Video Card #102303 $3,919 

Kayak XU P2-450MK2 128MB/4 5Ga'32CD.'NT MT w/Malroi 

Millennium G200 AGP Video Card #102304 $3,699 

TOSHIBA 
Equkan 7100 Vakia Sarias 

Pimvrfol ilesktop systems from the 
uorld leader in husiiwss notebooks! 
Equrum VS7100 P2-333 64MB/4 OGB HO, 
32X CO, 3Com 10/100*95 , #100249 $99998 

Equium VD7100 P2-333 64MB/4 OGB HD, 

32XC0, 3Com1IVT00Mr95 #100250 $999 98 

Equium VS7100 P2-400 64MB/6 OGB HO 
32X CO. 3Com 10/100 W95 #100251 $1,299 



HO 

SUtCHAIGI 






ONOion 






OUIIK 





Corporate bids welcome! Fax to 1-800-684-8080 

Order Today! 1*800«258*8088 



Source Code 

PM903 

^ N« s a»y COM>«»IY Tew Syrnool MOei j 



Have it Tomorrowi 

Products Available 



on in-stock items 




Equium VD71Q0 P2'400 64Ma« OGB HD. 

32X CD. 3Com 10100 W95 - »100252 J1.299 
Eouium VS71CI0 P2-450 128Mft8 OGB HD, 

32X CD 3Com IttlOO W95 #100253 $1,699 

Equium VD7100 P2'4») 128MB/8 OGB HD. 

32X CD, 3Com 10/100 W95 »I00267 $1,699 

UMAX 
MM-Ttowar Sattes 

Leading in hMnT l^ormance-Mce! 
Umu P2'333MH; &IMB;« 4GB HD. 36X CD. 

S6K.8MBAGP #100212 $899 98 

Umax K6-2 3S0MH; 64MB/6.4GB HD. 36X CD. 

56K8M8AGP #100213 $899.98 

Uma> P2-400MH; 64MB/8 4GB HD. 36X CO 

56K. 8MBAGP #54647 $1,299 

Umu BundM KKs 
Umax P2-400 w/17' Monitor 

Phnlti ind Sunnei #55381 $1,749 

Um«P;-400w/irMoilitor. 10/100NIC #100254 $1,499 



Printers 



Emon Stylus Coloi 440 #57148 

Epson Stylus Cotor 640 #57149 

Epson Stylus CoWi 740 .#31720 

Epson Stylus Color 1520 #40920 

HP OeskJH 712C PrmtB #60237 

HP DeskJet 7220 Pnntw #45982 

HP DeskJet 895Cs< #60236 

HP DeskJet 1 120Cs« «7734 

HP 2000 Professional Series Pnrtef #57731 
HP OtIiceJel 1 1 75C NetKork-Ready ■ 
Pnnt. Scan, Copy, Fax #57744 

HP LasetJetllOOse Printer #60286 
HP LaserJet 6Pse Printer #41036 
HP Ijsei Jet 4000N Network Pnnter #532 1 3 
HP UserJet 81 00 PrWet .#8301 9 

Lexmaik Optra K 1220 #08563 

Lexmark Optra SC 1275 #49514 

Tektronix Phaser 740 Colot #76646 



Diqital Cameras 



Nikon Coolpii 900s 1 1 280 X 9601 #90636 

OlymousD-340B|1280i 960) #97195 

Olympus 0-600L (12801 1024 1 #53947 

Olympus D'620L ( 1 280 x 1 024 | #96864 

Olympus D'40OL 11280 X 1024 I #96863 

Kodak DC260 (1536 i 1024 ) #73283 

Kodak DC220 (1152 X 864) #73282 

Kodak 0C210 Plus #31661 

TOINMPOR-MI (1280 X 1024) #03578 

Sony Ma*lcaFD51 (640 x 480) #93848 

Sony Mntca FD71 (640 x 480) #20250 

Sony MavlcaFDSI (1024 x 7681 #93849 

Sony MavKa F091 (1024 i 768) #93851 
'Receive Sony lOPk Diskettes FREE w/purcliase 

Casio QV-770 (640 x 480) . #72677 



Scanners 



Umax Astra 1220S (SCSI) #18516 
•Alter $30 mir Mail in retute TTirougti 3;31/99 
Umax Astra 1220U (USB) #18386 
■Alter $20 mtr Mail in rebate rtirougti 3^J1/99 

Umax PowerLook II #18393 

Microtek ScanMaker X6CL .#18400 

HP ScanJet 4100 USB Je0222 

HP ScanJet 5100 .#53251 

HP ScarWet 6200 MtOOi 

HP ScanJet 6250 /M277 

Aola SnapScan EZ EPP #58444 

Umax PoweiLook lllse #31864 



$129 98 
$17998 
$24998 
$499 98 
$249 98 
$29998 
$399 98 
$49998 
$799 98 

$999 98 

$399 98 
$799 98 
$1,339 
$2,599 
$729 98 
$2,089 
$1,995 



$749 98 
$499 98 
$899 98 
$1 199 
$799 98 
$899 98 
$699 98 
$49998 
$485 98 
$49996- 
$699.96- 
$799.96- 
$999 96- 

$349 98 



$129 98- 

$795 98 
$239 98 
$199 98 
$249.98 
$399.98 
$499.98 
$129 98 
$1,995 



18' Moniteiffs 






Vl« 


raUe na/M puck 






VIewsonK P655 


t4cr,0 2; 


#57133 


$235 98 


SonylOOES 


14 O-D ?5AG 


#46785 


$199 98 


ViewSonic GA655 


14 0-/tJ27 


#03645 


$24996 


IT* Moiilton 








ViewSonic E771 


l6 0-/0,27 


#51069 


$32998 


ViewSonic GA771MM 16 0-/0.27 


#57134 


$399 98 


NEC E700 


. 15 6-/t)25 


#47457 


$499 98 


Sony 200f S 


160-/02SAG , 


#46791 


$349 98 


19" Meiriion 








OmilMV9S ... 


. .180-«26 


447449 


$529 98 


Princfton E0900 . 


AtanK 


#28624 


$49998 


Vliwianic 0790 . 


, .ieo-«26 


#46781 


$579 98 


Hltacni 








SuperScan 751 . 


\imn Hor . . 


#03531 


$59998 


Nokia 446Xpro . 


.17 r/021 MP . 


#60424 


$72998 


Sony4a)PS ... 


180-/0 25-027 . 


#46793 


$72998 


ViewSonic P815 


20 0025 


#28733 


$1,215 


Sony 500PS 


19 8'/0 25-0 27 . 


#46794 


$1,099 


Nokia 445Xpro 


19 9'/021Hor 


,#55606 


$1,349 


Sony W900 . 


22 5-/0 25 0 26 . 


#80665 


$2,149 


Flat Panal LCM 






OptiQuest L700 


15- 


#101422 


$94996 



Modems i 



USR 56K V90 Winmodem 

-Atler $30 Mtr mail-in retHte 
USR 56K V90 Internal Faxmodem 



#75021 $59 98- 

#57377 $127 98 



HEWLETT- 
PACKARD 



New 
Low 

HP Brio 8531 Price! 

P2-350MHi'32/8.0/32 CD/Win 98 

m 




USR 56K V90 External Faxmodem 
USR S6KV 90 Internal Voice 
USR 56K V90 EH 

Pro Voice wAJSB 

Courier VEveryttiino S«K V90 Int 
Courier VEveryttimg 56K V90 Ext 




Mobile PC Cards 



XJACK 56K V90 Cell CapaOle PCMCIA #13435 
EtherLink III 10BT / TN LAN PC Card #43374 

Megahertz 56K 10BT PC Card #15020 

5«X V9a lO/IOOTX CaOle 

Connect Combo PCMCIA .#13210 

Xom EtherLink III 

PCMCIA 10T o'Cables #43388 

3Com Fast Elherlink XL 

10/100 16Blt PCMCIA #46347 
Lmksys EtherFasI 10/100 CardBus PC Card#11993 
3Com lUACK la'tOOLAN CUCnnd CardBus#10624 
3Com MhtzlO/IOOCblConnecl CardBus #12130 



$21998 
$169 98 
$259 98 



$128 98 

$148 98 
$85 98 
$148 98 
$148 98 



Networfcin 



1(V1 00 PCI Canto 

3Com EthefLink XL 10/100 PCI #60326 $85 98 

Intel PrrvlOO Plus KVIOO PCI #48792 $79 98 

AsanteFAST lO'lOO PCI Card #70490 $44 98 

NetGear lO'lOO PCI Card #41161 $2898 

Lmksys EtherFast 10/100 PCI Card #41266 $27 98 

lOBasa-THuba 
3Com OtIiceConnect Hub TP4 

(4RJ45/10T) #46266 $46 98 

3Com OtIlceConnect 

Hub8/TP0(l AUI/8RJ45) #32044 $96 98 

3Com SuperStack II 

Baseline Hub 12Port I OBT .#76067 $17998 

3Com SuperSuck II 

Baseline Hub 24Pon 10BT #76068 $288.98 

Intel InBustness 5 

Port 10THub(5RJ-4S) #57330 $48 98 

Intel InBusiness 

8 Port 10T Hub (8 RJ-45) . #57331 $58 98 

NetGear 10T4 PortHub . #76430 $35.98 

NetGear lOT 8 Port Hub BNC/AUl #37969 $75.98 

NetSeac lOT 16 Port Hub BNC/AUl #37970 $115 98 

lOOBaa^THuba 
3Coni OfficeConnect 

Hub4 100TX(4 RJ45) #50789 $98,98 

3Com OtticeConnecI 

Hub 8 lOOTX (8 RJ45) J50790 $169,98 

3Coni SuperStack II 

Hub 100TX 12Pon J60329 $739 98 

Intel InBusiness 4 

Port 100TX (4 RJ45) .#57333 $98,98 

Intel InBusiness 8 

Port 100IX (8 RJ45) J57334 $174 98 

Lmksys EtherFast 

lOOTX 5 Port Desktop Hub #57391 $69,98 

NetGear 100TX 4 Port Hub #44276 $89 98 

NetGear 100TX 8 Port Hub #44278 $148 98 

10/100 Hite 
3Com SSII Dual Speed5001(V100 24Pn #70151 $1,037 
Lmksys EtherFast 10/100 

8 Port Desktop Hub J02570 $15198 

Lmksys EtherFast 10/100 

16 Port Desktop Hub #02571 $278,98 

NelGear 10/100 flPort Hut) w/Uplink #03853 $210 98 
Intel InBusmess 8Port 10/100 |8 RJ45) #1 5875 $249 98 

Small Wolfcgraup Switches 

Asante FnendlyNet 4004E 

4 Port 10/100 Switch #15877 $214 98 

Asanie FriendlyNet 4008E 

8 Port 10/100 Switch i15878 $424 98 

3Com OfliceConnect Switch 280 8«2 , , J02463 $595 98 
Intel InBusiness 8Port 

10T Switch. 2 10/100 #57337 $305 98 

Lmksys EtherFast 8 Port 10/100 Switch #35815 $355 98 

Larva WofkffoiiV Swltchaa 
3Com SuperStack II 

Switch 3300 12'Pon 10/100 #13061 $1,596 

3Com Soperaack 11 

Switch 3300 24Port 10/100 J03927 $2,457 

Baystack 450'24T 

24Pon 10/100 Switch #11098 $2,299 

Intel Express 510T 

24.Port 10/100 Switch #735B3 $2,399 



mOED! 



Presario 
5670 

-mi 

12a 19 0/ 

5XDV0/ 

1.5MB 

Digital Modem 



Storaqe 



■IDE HARD OmVES 

Quantum 3 2GB Ullia ATA 9 5ms 
512K 5400RPM 
Until supp^ last' 
Quantum 6 4GB Ultra ATA 9.SiTa 

512K 5400RPM .. 
Quantum 10 2GB Uhra ATA 9.5ms 

512K 5400RPM . 
Quantum 12 7GB Ultra ATA 9.5ms 

512K 5400flPM 

IBM 8 4GB Ultra DMA 9 5ms 

512K 5400RPM 
IBM 14 4GB Ultra DMA 9Jins 

512K 7200flPM 

IBM 16.8GB Ultra DMA 95ms 
512K 5400RPM 

SCSIHafdOrl 
Quantum Vikmg II 4 5GB SCSI-3 Wide 

7 8ms 512K 720ORPM 
Quantum Stratus 6 4GB Ulira SCSI'3 

10ms 12SK 5400RPM 

Quantum Viking II 9.166 SCSI-3 Wkle 

7 8ms 512K 7200RPM 
IBM Ultraslar 2XP 9 1GB Ultra SCSI-3 

8 5ms 512K 7200RPM 
IBM Ultrasur 2XP 9 1GB SCSI-3 Wide 

8.5nis512K 720ORPM 
3 5~ Hard Drive Mounting Kit 

Hard Drive prices sub|ect te diaii(a 
Pivttt call lor carroiil prtclagl 



Removable Drives 



Iomega Zip lOOMB Int ATAPI Drive 
IcwneQa Zip 100MB Inl SCSI Drive 
lofnega Zip lOOMB USB EXT Drrv« 
lom«ga Zip 100MB Parallel Ext 

Reconditionftj Drive 

White Supplies LasI' 
lomflQa Zip SCSI Ext 

RecondiIton«<j Drive 

White Suppltts Last' 
Iomega Ja; 2G6 SCSI Internal Drrve 
Iomega Ja2 2GB SCSI External Dm« 



#87863 


$124 96 


#87868 


157 98 


#15027 


$229 98 


#87954 


$299 98 


#55125 


$198 98 


#21435 


$389 98 


#21436 
IS 


$379 98 


#70393 


$279 98 


#57039 


$335 98 


#70395 


$429 98 



#43124 
#94943 



#51752 


$99 95 


#73832 


$119 95 


#95251 


$14995 


#55162 


$79.95 


JS516I 


$79.95 


#95233 


$349 95 


#95234 


$349 95 



Iomega Zip Color 1 0 Pack #51 751 $99 95 

Iomega Zip Grey 10 Pack #12231 $99 95 

Iomega Ja; 1GB 3 Pack .#50269 $269 85 

Iomega Ja: 2GB 3 Pack #51754 $29985 

Fu|i Zip Color 5 Pack w/$10 rebate 
FREE case w/purchase #88281 $49 98- 

-After $10 mtr mail-in rebate Low Zone Pnce $59 98 
Fu)i Zip Gray 5 Pack w.'$10 rebate 
FREE case w/purchase #88271 $49 98' 

-Alter $10 mIr mail-in rebate Low Zone Price $59 98 
Fu|l Zip Color lOpk w/$10 rebate <35414$89 98* - 

Full Zip Gray 10pkw/$10 rebate #35320$89 98- - 

-•Alter $10 mtr mari-in lebate Low Zone Price $99 98 
Full Zip Gray 20 Pack 
with 4 tree disks by mail . #51767 $196 96 



Software 



imurl Qulckhooks 6 0 lor windows CD #26489 $119 98 

Intuit Quickbooks Pro 6 0 lor Windows CD #23930 $219 98 

Microsolt Access 97 Upgrade #40219 $94 98 

Microsoll Excel 97 Upgrade #40214 $94.96 




#14835 $482 98 



$472 98 
$7 98 



Micmsoit' 





Office 97 

Professional 
Edition 
w/Bool(Shelf 
Basics 



Microsoft Protect 98 

Comp/Verslon Upgrade #33449 $178 98 

Microsolt Pioiect 98 #39236 $449 98 

Microsolt PowerPoinl 97 Upgrade #40217 $94 98 

Visio Standard 5 0 #89441 $129.98 

VlSio Technical 5.0 «7240 $298.98 

Vsio Professional 50 #38338 $298 98 



Corel WordPerlect Suite 8 Comp Upgid 
WordPertecl Suite 8 Prol Upgrade 
Microsoft Office 97 Pro Upgrade 

w/BookShell Basics 
Microsoft Office 97 Small Business Ed 2 0 

Comp,'Ver Upgrade 

Microsoft Ottice 97 Pro 

w/Bookshell Basics 

Microsoft Office 97 Standard Edition 
Microsoft Office 97 Standard Edition 

Comp^Version Upgrade 



#50176 
#52414 



#40207 
#42835 



#40206 
#40203 



$7998 
$139 98 



$309 98 
$21998 



$449 98 
$44998 



#40204 $219 98 



Adobe Acrobat 3 0 1 #18892 $17898 

AdoOe Pagemill 3 0 #37155 $79.98 

Adobe Pagemill 30 Upgrade #58563 $48 98 

AdoPe ImageReady #59690 $199.98 

Macromedia Flash 3 Full Version #42856 $298 98 

Macronwlla Dtummmr 2.0 #54230 $298 98 

Macromamt Rmnrta #77524 $288 98 

Microsotl FrontPage 96 #40222 $134 98 

Symantec PCANYWHERE32 6 0 HtR #27304 $156 98 
Symantec WinFax Pro 9 0 

lor Win»5NT Upgrade #44224 $55 98 

^^arstinQ Systaen 

Microsoft Windows 96 Upgrade CD #03203 $8998 

Microsoft Windows NTWorkslalion 4 0 #55819 $259 98 
Microsoft Windows NT 

Workstation 4 0 Upgrade #55820 $134 98 

UtMtias 

Symantec Norton SystemWorlis #24890 $54 98- 
'After $10 mtr mail-in rebate Low Zone Price $64 98 

Symantec Norton Antivirus 5 0 

95«)/NT . #23947 $17 98- 
-After $20 mtr mail-m rebate Low Zone Price $37 98 

Davalopa^s Cacnar 

Microsoft Visual Studio 6 0 Pro 

CompAfersion Upgrade #17524 $489 98 
Microsoft Visual Studio 6 0 Em 

Comp/Version Upgrade #17526 $974.98 

Microsoft Visual Studio 60 Enterprise #17525 $1,496 

Microsoft Visual Studio 6 0 Professional #17523 $974 98 
Microsolt Visual C** 6 0 Professional 

Comp/Version Upgrade , , #17530 $244.98 
Microsolt Visual Basic 6 0 Professional 

Comp Version Upgrade #17545 $239 98 

Microsolt Visual FoxPro 6 0 

Comp/Version Upgrade #17564 $489 96 

Novelt Netware 5 - 5 User #79764 $393 98 

Novell Netware 5 Server Plus 5 User #79750 $999,98 



Adobe PageMaker 6 5 for Win95 Upgrade 
Adobe Illustrator 8 0 Upgrade 
AdoOe Photoshop 5 0 Upgrade 
Adobe Ptntoshop 5 0 Full 
Adobe Graphic Studio 
CoreiDRAWi 8 Upgrade 
Macromedia FreeHand 8 Upgrade 

Macromedia Director 7 0 Shockwave 

Internet Studio Upgrade 

QuartiXPress 4 0 lor Windows 95 



#37610 
#88821 
#17245 
#32955 
#71271 
#50806 
#23628 

#31104 
#11910 



$11898 
$11998 
$178 98 
$598 98 
$92 4 98 
S22496 
$14898 

$489 98 
$698 98 



Prices and product availability subfect to cliange without notice Specials and proniations may be limited to stock 
on hand Not responsible for typographcal errors, 

©1999 Multiple Zones International Inc 'AII nghts reserved Unauthorized duplicaton is a violation 
of applicable laws imel Intel InsKle. and Pentium' are registered trademarks of the Intel Corporation 



zones.com/pcmag 

1.800.258.8088 

Expect the Best!~ 

Low Prices • Selection • Expertise 

If for any reason you are not satisfied, please call our 
No Excuses Hotline: 1-800-258-0270. 



Choose 068 at www.pcmag.com/infolink 



N PC Connection 

^ -YOUR, 

^ brands. 

7 YOURlAf oy 

Z day; * 



www pcconnection com 

SDO-IDAYJlr" 

CustonvConftgurtdConTputwDtHyw^Ovtniigt^ 



IDD- 



108026 .'.0OK62/96MB/8 '»GB/40X/56K 

108037 350PII/64M6/8.4GB/40X/56K 

imX 400((6-2/32Ma/4JG8/40)(/56K 9991 

400Celeroti/64MB/6.4GB/40X/56K 

USB41 450PII/128MB/12.0GB/2XDVB/56K 1S99 

'Irdutes 16' mam tlncMB ir mornlor 

UMAX 

UMAX PC Minitower 

105100 350PII/64MB/6.4GB/36X/56V8MBAGP , ,S999 

105101 400PII/54MB/8.4Gfl/36X/56K/8MflAGP....li99 



iiiiMMi 



!r"-OESKTOPS/TOWERS *■ 



AcerPower Systems 

1047M 30OACeleron/32MB/4.3GB/32X S749 

59713 333PII/32MB/5,1GB/24X 899 

104443 300*Celeroii/32MB/4.3GB/32X/56K/Win98/ 

15 " Monitof/30-bil Scannet/Lexmart ftmlet ....999* 

106991 400P(l/32MB/6-4G6; 32X 1189 

106063 350(11/ 32MB/6.4GB/32X 1249 

102317 400f1l/32MB/8 4GB/32X/10-IOO _ 1291 

•w« 150 IT* lajae. 

COMfVUl 

COMPAO Deskpro ep 
Towerable Desktop 

lOHM 4O0Celeron/32MB/4.3GB S849 

U68K 4O0Ccleron/64MB/6.4GB/32X ....1099 

1«2357 350PII/64MB/4,3GB 1129 

102358 350PII/64MB/10.0GB/32X 1449 

102359 400P1I,/64MB/10,0GB/32X 1549 

102360 450PII/64MB/10.0G8/32X 1679 

COMPAQ EN DeSktIV 

108807 400Cclefon/64MB/6.4GB SU79 

108808 4O0Cclefon/64MB/6.4G8/10-100 1249 

56038 350RI, 32MB/6-4GB 1259 

102347 400PII, 32MB, 64GB _ 1369 

102291 350P1l/64MB/10.0GB/10-100/V«nNT 1599 

102294 450PII/64MB/10.0GB/10-100/WinNT 1949 

102348 450PII/64MB/9.1GB/32X/WinNI 2399 

COMPAQ EN Minitower 

112343 300«eiefon, 32MB, 3 2GB/32X S1129 

UZ346 333Ceteran/32MB/6.4GB/32X 1179 

102288 333Ceteron/32MB/6,4G8/32X/lC>-100 1259 

56151 350PII/64M6/6.4GB/32X/WinW 1549 

102296 45OF1l/64MB/6,4GB/32X/10-100/WinNT ..1868 

^ HEWLETT 
PACKARD 

Hewlett-Packard Brto 

102177 333Celeron/32MB, 4,3GB/32X S799 

108939 366Ccleron,'64Mfl/8,0GB/32X _._109S 

108994 4O0Celeron,'64M6/8.0GB/32X 1149 

101971 35OPII/32MB/8.0GB/32X 1199 

102670 45flm/64MB/8.0G8/32X 1649 

Ocwtett Pockard Vectra VE8 

103656 350P1I/32MB/3.2GB $1049 

103835 400Ptl/32MB/3.2G8 1259 

104041 400P1I/64MB/6,4GB/32X 1449 

113841 450ftl/64WB/6,4GB/32X/10-100 1879 

Hewlett-Packard vectra VLB 

100966 350PII/64MB/4.3GB/32X S1499 

108042 400)1I/64MB/6.4GB/32X 1599 

58873 4OOPII/54MB/10.1GB/32X/1O-10O 1749 

113132 450P1I/64MB/10.1GB/32VI0100 2099 

114768 450PII/64MB/10.1GB/OVD/10 lOO 2149 



>lceR i* 



NOTEBOOKS- 



IBM 



IBM PC 300GL Desktop 

mm 350ni/32MB/3.2GB S1029 

lOUIS 450PII/64MB/6.4GB/32X 1599 

IBM PC 300GL MInlTower 

108171 350«l/32MB/8.4G6/32XyiO100T S1259 

108174 400P1I/64MB/8.4GB/32X/10-100T 1369 

59585 400PII/64MB/6.4GB/32X 1399 

IBM PC 300PL Desktop 

101987 350PII/32MB,-4.2GB S12S9 

54602 400PII/64MB/6 4G6/32X 1599 

IBM PC 300PL MlntTower 

Vmi 4a)PII 64MB, 6 4GB/32X S1S99 

101993 450PII, 64M8 6 4GB/32X U39 

inteva Minitower 

108023 333K6 2/32MB/4 3GB S599 

108230 333MI/32MB,/4,3GB/40X/56K 699 

118234 333PII/32MB/4.3G8/40X/56K 799- 



Acer Extensa 

105516 266MMH/32MB/3.2G6/2QV56tV12r0S....$1259 
109104 300MMXj 32Mfl,/4 lG8,/2(»/56K/12nFI .....1549 
109107 300PII,/64MB/60G8/24X,/56K/14.nn 2549 

COM/WL 

COMPAQ Armada 1700 Series 

103055 233PII/32MB/3.2GB/24X/56K/12.1-HWS1799 
58895 233PII/32MB/4.0G8/24X/56K/12.1"Tn ..2049 
103054 30OP1l,'32WB/5 OGB/24X/56K/14.1"TR .3299 

COMPAQ Armada 3500 Series 

103057 266PII 32 MB/4, 1 GB / 1 2- lin S2699 

103058 300PII, 64MB/6 4GB/13,3'rn 3599 

COMPAQ Armada 7000 series 

55276 266PII/64MB/5 0GB/20X/13.3"m S3599 

112915 300PII/64MB/6 4G6/24X/I3.3"in 3895 

112919 300PII/64MB,. 6 4&B/24X/33.6Cell/113TfT4095 
102995 3O0«l/MMB/8,0GB/DVD/33.6Ce«/14.nn4799 

COMPAQ PresarUt 

1124«2 266M«)-K6/32MB,'4GB/24X/56K/12.1-HMS1699' 
112483 266MMX/64MB/4,0GB/24X/5avi2.nFT 1999- 
102464 300P1l/64MB/6.4GB/24X/56K/12.rm ..2399' 
I 58296 266P1I/64WB/4,0GB/24X/56K/13,3'TFT .2799 
101785 300PII/64MB/6.4G8/DV0/56IV13.3Tn..3499* 

*M« mfi reMe 

FUjiTSU 

Fulltsu UfeBook 

102154 266PII/32MB/4.0GB/20V56K/13.3"HM S1399 

112155 233PII/32MB/3.2GB/24X/56K/12.nFT ...1599 

112156 233PII/32MB/3.2GB/24X/56IV13.3'in_1999 
1121S1 266PII/32MB/4.0G8/24X/56K/13.3TFT....2399 

[ IMCH 266PI/32ll«/4.0GB/56K/13.3"m 2699 

112161 300HI/32MB/5.0GB/24X/56K/13.3"Tn....2S99 
104625 266PII/32MB/4.0GB/20X/56K/13.3TFI.~2899 

^ HEWLETT 
PACKARD 

Hewlett-Packard OmnlBook 

108352 26eCeleior/J2MB/4Gfl/24X/12.rHPA 51499 

US3$3 266ni/32MB/4GB/24X/56IV12.nn 1799 

ma* 300W/64MB/4GB/24X/56K/12.nFT 2099 

UOSS J33PII/64MB/6,4G8/24X/56K/I3J"m J699 

IBM ThinkPad 380 

101585 233P1I 32MB, 4GB, 24X/13.3'in $1789 

103308 233P1I' 32MB 4GB, 13.3- TFI U59 

101586 300PII, 32MB/4GB/ 24X,' 13.31Fr 1899 

IBM ThinkPad 390 

104279 233MMX/32MB/3.2GB/56)V12.nFI $1599 

104280 233PII/32MB/3.2GB/56K/12.riPT 1699 

104283 266P1l/64MB/4 3GB/56K/14.nn 2249 

IBM ThinkPad 560 

101593 233PII/32MB/4GB/56IV12,nFT. $1959 

111594 300PII/64MB/6.4Ga/5a(/12.nFT 2399 

101595 300PII/64MB/6.4GB/56K/12.I'm 2499 

IBM ThinkPad 600 

100880 233PII, 32VB, 3.2Ga/24X/56IV12.nn..$2049 

101589 300PII 64MB, 5 1GB/24X/56K/13,3TFT...3199 

101590 300PII, 64MB/5.1GB/0PE 3259 

IBM ThinkPad 770 

111513 300f1l/64MB/8.1G8/56X/DVD/14.m $3679 
111582 300FII/128Me/&lGei/24)(/56IVWnNT/14.1 3749 
mSM 300ni/128MB/8.1GB/56IV14.nFI... 3799 

SHARP I 

Sharp Actios UHraUte 

59797 233MMV&4MB, lXB, 56K.'11.3'Tn/3»is..S1799 
103002 266MMX/64MB/4.3GB/56IVlI.3"nT/3tts 2199 

TOSHIBA 

Toshiba satellite 

103394 266PII, 32MB, 4 1G6/24X/56K/12,1" OS 5U98 
103398 266PII/32MB/4 lG6/24X/56K,'I21"Tn .1798 

109332 300Ceieron/64MB 4 3G8/24X/56^' 13,3"m 1999 
103446 300P(l/64MB/6.4GB/24X/56K,'13.3-in .2399 

109333 366PII/64MB/6.4GB/24)l,'56K,'14.rTFT ..3199 



Toshiba Portigi 

101101 266Pll/32M8/4,3GB/56K/12.rm 52399 

1028n 300Pll/32MB/4,3GB/56K/12.rin .2799 

Toshiba Tecra 

111323 266PII/64MB.6,4GB/24X/5«(/13.3-mS2699 
102883 300P(l/64MB/6.4GB/24X/56IV13.3"in ..3098 
112812 300PII/64MB/8.1GB/24X/56«/14.1"IFT ..3499 
119615 366PII/64MB/8.1GB/24X/56V13.3-in .3799 



HANDHELD PCS 



3Com 

39153 PalmPilot Pratessmnal Edition IMfl $179.95 

54114 Palm III 2MB. Bacidit. Mam] Poit 269.95 

Beepwear 

51893 Paget Watch (Ridge fact) 599 

57121 Pager Watch |Ft»e Poitit Face) 99 

Casta 

104892 Cassiopeia E ll $395 

COMPAQ 

59627 C Scfifs 2015c „„$699 

Cross 

OossfdH $349.95- 



Sharp 




52908 15' Higli Resolution LCD TFT 


$1499 


1 Sony 




48123 15- Murtiscan lOOES ~. 


5199 


48755 17"Mu«iScati2Q0£S 


369 


48748 17-Mu«iscan200PS 


_ ._..579 


48750 21" Mulliscan 500PS 


1139 


ViewSonic 




48644 17-E771 


$319 


49867 17- GS771 


379 


31254 21- G810 




102782 21- P815 USB Motirtor 

1 


1279 



52245 
102534 



CrossPadXP6"»9" . 

Mef ISO i(*ate 



...399 



Franklin Electronics 

101561 BEX Pro 5 for Laptops 5189.95 

101562 RO Pro 5-DS to Desktops 209.95 

Hewlett-Packard 

49958 620U Goto Palmtop PC S699 

105246 Joituda 820 190MH2/16/56IV8.2-CSIN/CE 899 
59973 SBOIX CokK Palmtop PC -...899 

Philips 

55577 NiiK) 301 4MB */Dock anH Battay S299.95' 

58903 Nino3128Me»/Docfc.BalleiyandModeni...399.95 

51843 Wo 500 16MB*/0ock 499.95 

SU44 Wo 500 24MB */Oock 599.95 

Psion 

42202 Senes 5 Palmtop 8M8 $449J5 

Sharp 

48466 Mobilon HC 4500 S649.95 

58197 Mobiloti HC 4600 16M8 699.95 

104295 MoOikm Pro PV 5000 879 

104289 In Pad PI/ 6000 999 



106147 
48992 
115997 



115589 
53366 
113451 

116715 
111741 
111742 

115995 
57623 
113516 



VIDEO CARDS 



ATI 

Xpert 12B-AGP 16MB $129.95 

AlUn-Wonda Pro-PO 8MB 139.95' 

Rage Futy-AGP 32MB 179.95 

• ito fT* 1 rui m frtale. 

Creative Labs 

30 Blaster Banshee-PCI 16MB 5129.95 

3D Blastei*oDoo2-Pa 12MB 149.95 

Grapta Blasts RIva TNT-AGP 16MB ....169.95 

Diamond 

Monster 3D ll-PO 12MB _159.95 

Viper V550-AGP 16MB 159.95 

Viper V550-Pa 16MB 159.95 

Matrox 

Millenium G200-Pa8MB $119 

Millenium G200-AGP 8MB 139 

Marvel G200 IV-AGP 8MB 279 



Q 



MONITORS 



..$599 



..999 



tmacni 

43320 19- Bite 751 

105741 2rS(jpetScan811 

IBM 

107721 18,l"Rat Panel LCD TR(Wtilte| 52949 

107722 18,1 ' Flat Panel LCD TFT (Black) 2949 

llyama 

102655 17"VisionMaster400 5419 

19"VisionMastEr450 599 



PRINTERS 



Brother 

58743 HI 1040 Laser S299 

100025 MFC 7150C Mult) FuncbonCentei 499 

I Canon 

44669 B)C-5Q/B0 £12 Color Image Scanner Cart .$99 
43981 BJC-250 Bubble Jet Pnnter 129 

' •«« 130 mawm '«Mte EjpiR 1/31/99, 

102810 Cokir MulliPass 3500 Pm/Scan/i^/FU JS9 

44670 BJC 80 PortaWe 599 

55854 BJC 50 PortaWe 349 

Epson 

100452 Stylus Color 740 $249 

55141 Stylus Ptwto 700 Photo J49 

55045 Stylus Color 850 Inkjet 349 

42897 S^sCo<orl520Lat^Fomiallnl<|el 499 

55414 Stylus Ptioto EX Photo 499 

104326 Stylus Color 3000 13" 1 19" 7ppm 

1440 . 720dpi Full Bleed Inkjet 1299 

Hewlett-Packard 

105068 DeskJet 420C S99 

101194 DeskJet 697C 179 

279 



44246 DeskJet 722C Printa.. 

102592 DeskJet 895 Cse 

113978 UserJetllOOse 



...399 



55681 2r'V>s«xiUasler501. 
KDSUSA 

111805 14-VS4D 

115750 15 VS55 

118713 17-VS-7E 



...5129 



.149 

..259 



MAGTechnoktgy 

38304 15- 0J530 S159 

31260 17''DJ700 299 

32695 17-OX700TIechnitttin 329 

Mitsubishi 

100825 NEW! 19" Diamond Scan 90E 5659 

103084 17" Oiamood Plus 72 _..499 

53318 17- Diamond Plus lOOt ...999 

101099 21" Diamond Pro lOOOt 1299 

NEC 

' 43812 15" MultiSymASOO 5199 

4381S 15" Multisync E500 269 

1 100191 17- Multisync M700 599 

I 49696 17- P750 Mist White „ 669 

104182 21- Multisync EllOO* 1129 

111425 21- Multisync P1250> 1149 
55433 20 1- LCD2010 (LCD)... 4999 

Optlquest 

39388 15" 053 $179 

39387 17" Q71 259 

44599 21" VU5 979 

Philips 

100838 17- 107S „ 5349 

Princeton Graphks 

49278 17- Ultra 72 $249 

101421 19" E0900 499 



53625 lasaJel 3100se Pirt/ScaVCopy/fW 699 

->M , 111120 UserJet 2100 699 

55464 2000Cse Professional Senes Printer 799 

UllUUisefJelTN2100 999 

47M4 lasefJet400Qse 1149 

53515 LaserJet 5000Nir 1 17- NetKDiii'ieady ..1999 

114919 CokK LaserJet 4500 J499 

114954 Cokx LaserJet 8500 5799 

Lexmark 

59347 1100 Cokx Jetpnntef $79.95' 

45773 Optra E« Laser 349 

56071 Optra S 1855N Laser «/NIC 1399 

56074 Optra S 2455N Laser o/NIC 2099 

41264 Optra SC 1275N Color laser w/NIC ~ 2649 

■Vjsnt'iiX iM<n Min trnf V31/99, 

Minolta 

47690 PageWoitB 12 Laser Printer $499 

102276 PagcWorks 20 laser ST9' 

NEC 

59000 Supe(Scnpt870 laser ....$349 

52075 SuperScnpl 1260 laser 149 

OkUata 

32232 ML-320 Turbo Dot Matni $329 

7952 Ml-590DolM3tnji 449 

I 45346 OkiPageGelfD „ M» 

I Sharp 

I 53911 UX 2200CM Bm l Multifunction 

I Pnnl/Scan/F«/Copy/PC fAX/Phone S299.95 

51838 UX 500 3 m l Plain Paper Fan 199J5 

Tektronix 

102731 Phaser 74a Cotor Capable laser $1499 

102734 Phaser 740 Color laser Printer 1999 
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COMPAa SONY HITACHI 



FU|ITSU 



EWLETT 
PACKARD 



UMAX PrOSHIBA 




voted Reseller 
PC Magazine Top 100 

Most Influential Companies 
of 1997 81 1998 



I'jjlil'initiii 



Best 

Mail-order 



7-Time Winner! 



WSn ruaseim Color User Prniter 4999 

Xerox 

108971 DocuPrint P8 Peisonal Laser .S299.99 

fi0446 DocuPiint P12 Petsonal Lasa 649 

t0«45 DocuPrint N24 laser 2399 

48219 DocuPrint N32 Laser 2799 

60441 DocuPrint N40 Laser 3249 



Q 



SCANNERS' 



S2S43 ScanPartner 600C SCSI Ralbed w/ADf S1399 

Hewlett-Packard 

101191 ScanJet 4100 Cse S199 

100595 ScanJet 5200 Cse 299 

1010S3 ScanJet 6200 Cse 399 



IBM 

IdeaScan 

FatSed Cotar .. 



$124.95 

16935 



Microtek 

104196 Slin^n G USB... 
57799 ScanMalier X6EL . 



...S49.95* 
...229.95' 



101546 ScanMake(4 699 

Minolta 

4SS12 Dimage Scan Dual Film Scanner $599 

Nikon 

55077 Super CodScan 2000 S1799 

ManM 

31234 SpnnlScan 35 Plus 51399 

UMAX 

101053 tetra 1220) S129' 

54475 Astra 1220S Crass Plattorm 149' 

40085 Astra 1200S 149 

51167 PowerLook II Ouo/Ptiotosliop If 795* 

viskmeer 

102589 PaperPort One-Touch 5300 S99' 

102229 PaperPon One-Touch 7600 USB 149' 

40455 PaperPon Stmtie Parallel 169' 

46295 PaperPort Strobe Serial 169' 
• «te ti*-^ mal fi rHMle 



r- DIGITAL CAMERAS 



Canon 

57727 PowerShot A5 Digrtal Camera S499 

57435 2R MmiDVCamcorter _ 995 

101674 VisturaMiniOVCamcomer 1295 

57434 OpluraMiniDV Digital Camcortier 1595 

108002 XLl MiniDVCamcorter 4495 

Kodak 

56897 DC220 $899 

SC896 DC260 899 



,..$499 



Olympus 

am 0-34* 

im« [MOO Zoom 799 

47B« MOOL 899 

104249 D 620L 1199 

SONY 

107238 HEW! DSC 0700 51699 



103305 MwicaFDSl.. 
1SS337 Maxca mi .. 

Toshiba 

188907 PDR-Ml 



...799 
...999 



...$4S5 



PROJECTORS 



Epson 

53877 PowerUe 5000X5 LCD Projector S4999 

inFocus 

101433 LP425 LCD Projector 53499 

101445 IP735 LCD PiDjeOor _6899 

Polaroid 

49917 Polave* 215 LCD Projector $3199 

52858 Polanew 211E LCD Protector 3499 



Adesso 

186778 Eagle Touch Keyboard PS/2.Win98 512.95 

54451 Poweimouse Ergonomic PS/2 14.95 

30217 Nu-Fdm Split-Key KeyDoanl PC 29.95 

30219 Mu-Fomi Split-Key Keyboaid */ToudiPad PC 44.95 
21345 TruFwm Extended Keytioard PC _ 44.95 

se/Mn 

58886 USB 3 Button Mouse 519.95 

58884 USB 104 Key. Keytwart 39.95 

49333 USB Express Hub 69.95 

Cross Pen 



Good Systems inc. 
101526 TelevisorT3 Pro PC TV Converter 5299.95 

Kensington Technoktgy Group 

57005 Mouse in a Box Scroll PC 524.95 

104477 WebRacer Internet Controller 59.95 

39535 Orbit Trackball PC 49.95 

25695 Expert Mouse 9935 

Keytronic Corporatkm 

39590 104 Keyboard PS2 524.95 

40987 Keytronic Classic Keyboaid 29.95 

57899 Ufetime Mouse PS/2 _.. 39.95 

Logitech Inc. 

45943 First Mouse PS/2 516.95 

102961 MouseMan Wheel Mouse 49.95 

49720 Trackman Marble FX 79.95 

102951 Cordless Desktop Keyboard and Mouse 99.95 

Wacom 

101872 lntuos6-i8" 5289.95 



MULTIMEDIA 



Creative Labs 

106053 Blaster 48X CO-ROM Ome 579.95 

53366 3D Blaster VooDoo2 128MB PCI 149.95 

100142 Sound Blaster 128 plus 4-Pc. Speakers .. .149.95 

100196 Sound Blaster Live! 195.95 

103447 PC DVD Encore 5X DVD-ROM Kit 249.95 



DATA STORAGE 



Hewlett Packard 

101297 CO R Media 50-Pack 589.95 

105040 8G8 Colorado Internal Tape Dnve in/Tape 259 

105042 8Gfl Cotorado External Tape Dnve w/Tape 299 

100153 Surestore 8IIO1 CD Wnter Plus External 399 

105032 24GB Surestore Dal 24i DDS-3 Internal 1099 

Iomega 

103688 NEW! Oik' Dnve Plus 40MB 5299.95 

104268 NEW! Zip Dnve USB 149.95 

102878 Ja; 2GB SCSI External _ 349.95 

107017 Zip 250MB Parallel 199.95 

106303 la; Dnve 1G8 SCSI External (ReMeMl ,199.95 

102641 Zip Drrvc Parallel External 119.95 

102640 Zip Dnve SCSI External 119.95 

46090 Zip DirieATAPI Insider 99.95 

103933 Zip Disk laPack (Gray) 99.95 

32556 la; 1GB Disk 3-Pack 269.95 

47079 Ja; 2GB Otsk 3-Pack 299.95 

Kodak 

101649 COR Media 30 $59.95 

Memorex 

S2490 COR 74min 10-Pack 519.95 

48599 CO RW Disc 5P3Ck w/5 FREE CO-R Decs 49.95 

39020 CDR 74min lOfrPack 149.95 

Meridian Data 

102404 8GB Snap! Server 5949.95 

102405 16GB Snap! Server 1699.95 

I Quantum 

I 48043 DIT IV 35/ 70G8 Tape Cartndge 579.95 

I 183862 3.2GB Fireball EX 129 

50809 4.3GB Fireball SE Ultra SCSI HD 289 

50868 6,4GB Fireball S£ Ultra SCSI HD 369 

48842 70GB DLT 7000 Tape Dnve 4899 

Seagate 

51476 4,3GB Medalist Ultra AIA HD 5139 

51474 8.6GB Medalist Ultra ATA HD 199 

50294 8GB TapeStor Inl SCSI Travan Tape Drive 219 

54435 9 1GB Medalist Pro Ultra ATA HD 239 

54282 9.1GB Barracuda 9tP Ulva Wide SCSI 439 

55983 9.1GB Cheetah Ultra2 LVD HD 689 

56519 18,2GB Barracuda Ultra Wide SCSI HD 839 

96524 18,2GB Cheetah Ultra2/LV0 HD 1299 

Smart and Friendly 

103106 2x2x24 CO Racer 5319,95 

53407 4x12 CO Speedvmter SCSI Internal 349,95 

53408 4x12 CO Speedvmter SCSI External 429.95 

western Digital 

45919 6,4G8 Caviar Retail Packajed HD 5149.95* 

55997 8,4GB Caviar Retail-Packaged HD 169.95' 

101327 lO.lGfl Caviar Retail PadajedHD 199.95' 

105455 13 0G8 Caviar Retail-PackagsdHD J49.95' 

'MernrA^mair«llMI. 

Yamaha 

102843 4x4x16 CRW4416S Internal SCSI $41935 

U2M4 4x4x16 CHW4416SX External SCSI 5499 



UPS & POWER 



American Power conversion 

16559 Back UPS 280 (180 Watts) 55935 



56164 
56167 
56169 
56170 
31466 
21929 
31469 
31470 

101381 
101383 

101100 
21831 

6786 
29274 

8630 
13147 
21044 
45091 



,..229.95 
.279.95 
.369.95 



bdCk lift liiJiV) 

Back UPS Pro 420 (260W) — 

Back UPSPn)650(410W) 

Sniar1-UPS700Nel(450W)_.. 

Back-UPS Pro 1000 (670W) 379.95 

Smart-UPS 1 -lOO NET (950W) SJ"* 

Sniai1llPS2200NtT(160(M)/Po««OiUle- 899.95 

optl-ups 

280ES (280W) - 599 

420ES (420W) 149 

TtlppUte 

Super 6 -Tel 515.95 

Super 7 Surge Suppressor 17.95 

Isobar 4 Ultra 44.95 

BC Internet 325 VA i«s n*.s Oi mkki 49.95 

Isobar 6 Ulba 54.95 

Isotel 6 Ultra 643S 

BC Pro 1400 UPS (940 Watts) ....419.95 

SmartPra 1400 NET UPS 494.95 



NETWORKING 



Corel 

57535 Corel PnntOlice S69.95 

49973 Corel Photo-Paint 8 Upgrade 9435 

55722 VitnPalEctSiile8i«/DiaeDnNalSpeek.UR.....94.95 

53662 Corel Ventura 8 Upgrade 189.95 

55721 WordF^ Suite 8 vi/DiagonNal Speaking 289.95 

48615 CorelDRAW 8 Upgrade 21935 

48619 CorelDRAWs 429.95 

Dragon 

100242 Dragon Naturally Speaking Preferred 5169.95 

FileMaker 

100346 NEW! FileMaker Pro 4.1 5134 35' 

54967 Home Page 3,0 89 

54077 FileMaker Pro Developer Edition 479.95 

; M879 FileMaker Pro Seiver 3.0 89935 

' Wer SSO man r utifade retale- 

I IBM 

58637 ViaVoicc 98 $13935 

Lotus 



S2244 iPen Pra S134.95 I 56165 Back UPS Otfice 280 8435 



3Com 

53094 3Com/USR External laxmodem S149.95 

55204 Fast Etherlink XL with Wake Up 5-pack 399.95 

51639 SuperSlac* II Dual Speed Hub 500 24-Pljrt 949 

53751 Supe6tack II Sviitch 330024-Port 2149 

Asant^ Technoktgy 

38297 lOBaseTfnendlyNetS-PoitHub 549.95 

107652 FnendlyNel 10/100 8-Port Hub 179.95 

100083 FnendlyNel 10/100 8 Port Sw«ch 399.95 

Nortel Networks 

103180 Baystack 35024T 24-Port Switch 51799 

Belkin 

104812 OmniCube 2-Port KVM Switch 599.95 

104813 OmniCube 4-Port KVM Switdi 11935 

Cisco 

52027 Catalyst 2924XL 24 Port Switch 5999 

DUnk 

107126 lO/lOOeaseTS-PortSwitdied Hub $84.95 

59457 lO/lOOBaseT 8-Port Switched Hub 169.95 

HP Networking 

29582 Jet Dnct EX PtjsPnntSemElbemet LANs 5229.95 

53458 JetDirect 300X 10/100 Print Server 229 

180538 ProCuive 24 Port lOBT Hub 179* 

•XftHrti rttate 

Intel 

45634 PRO/ 10O« pa Adapter 5-pack 5369.95 

103647 Create i Share Camera i/SollieretBuni^ Don ..99.95' 

104535 Netport Express 3-Pon Pnnt Seiver 329.95 

■Us 12s Kbitc 

Unksys 

59629 lO/lOOeaseTX PQ Etherfast m Card 52935 

44783 10BaseT5-PortWoi1(graupHub 42.95 

59288 lO/lOOeaseTXB-PortAuto-SertsingHub .149.95 

59208 StadiPro II 16-Port lO/lOO Hub 459.95 

182706 ElberFast 10/100 24-Pon Switcb 

*/ FREE lOPack LAN Canjs 979.95 

Netgear 

35404 FA310TX10/100B1X Fast EihemetPaAdapt 524.95 
107699 SW108 8-Port Switch w/2 FREE NIC Carts 189.95 
107697 RT328 ISDN Router w/ FR£E6-Port Hub.,..269.95 
108116 Fast Ethernet 8PoitS«itcii 529.95 

•xllef S^OrnaiiMireMti; 
108216 DS524 10/100 24A]t \U) 

W/6FFE NIC Cards 69435 

Xircom 

1027OO Realport Ethernet 10/100 $144.95 

55424 ltaRit56KModm&lQ/ia]61XEnetAda|]L J19.99 



SOFTWARE- 



Adobe Systems 

54674 Adobe Photoshop 5,0 Version Upgrade ...,5189.95 

54675 Adobe Photostiop 5.0 ... 598.95 
10878 Adobe Illustrator 8 Up^ade 11835 

100100 Adobe Illustrator 8 359.95 

43823 Adobe Acrobat 3.0,1 189.95 

32847 Adobe Packer 6.5 \fersion Upgrade 119.95 

32845 Adobe PageMaker 6.5 549.95 

55128 Adobe Premiere 5 Veison Upgrade 189.95 

55127 Adobe Premiere 5 589.95 

102923 Adobe Graphic Sbidio - Photoshop/ 

Illustrator/PageMaker 92935 

AutoDesk 

105109 Acttix Technical.... _ 528935 

183628 AutoaOLT 98 399.95 

Computer Associates 

103262 ARCsovefT 6,6 for WinNT S FREE DouWelT $399.95 
103234 InaulatefT 4.5 Workgroup Ed. tor WinNT ,,.399,95 

103263 ARCseivelT 6,6 w/ProPack & FREE DoubleTT 849,95 



102354 NEW!0tgani2er5.0 

45962 Notes 4.6 Desktop/Oient „. 

50609 SmanSuite Millennium Edition .„ 

* Oet t20 nuri in corVi' i«0«» KDilfc 

Macromedia 

51109 FreeHand 8 Upgrade 

105883 Dreamvieaver 2 

55806 FireWodrs 



..$S4JS* 

97.95 

..39935 



.513935 



27935 

279.95 



56090 Rash 3 279.95 

56087 FreeHand Design in Mobon Suite Upgrade 279.95 

51108 FreeHand 8 379.95 

185881 Director Mulbmedia Studio 7.0 Upgrade....479.95 

McAfee 

101611 VinisScan Deluxe 4.0 $6*99 

105747 McAlfe Office 7935' 

•ifler i20reMle 

Metacreattons 

105867 Kai s PtwierTools 5 $119.95 

48763 Biyce3D ~ 17935 

102832 Painter 5.5 Web Edition 289.95 

Mfcrosoft 

S49U Windows 98 Upgrade 58935 

USSOS WMonsNTWbitisladon 40 w/Expfoer 4,0 ,129.95 

3551S Office Pnlessiorial 97 Comp. Upgrade 259.95' 

46429 Project 98 439.95 

105143 Wm NT Seiwr 4.0 w/Qienlst NT OpLFk 69935 
•Alto mit inflate 

MIndscape 

60130 Mavts Beacon 9,0 534.95 

60124 National Geographic Tnp Planner Deluxe 42.95 

60116 National Geographic Maps 64.95 

60113 Complete National Gec^ic lOSVeais. ..159.95 

NetObiects 

106431 NetObjects fusion 4,0.... $289.95 

PowerQuest 

57308 Dnve Copy ...525.95 

102S98 Partibon Ma^ 4.0 59.95 

54826 Dnve Image 5935 

1 Quark 

\ 47737 QuartiXPress 4.0 5679.95 

Seagate 

59972 V3.0 Backup Exec (orWin98 564.95 

183184 V7,2 Backup Exec for WinNT 429.95 

103201 V7,2 Backup Exec Multi-Seiver Ed. lorWinNT 849.95 

Symantec 

100705 Norton AntiVinjs 5.0«iBl»i*iie 519.95 

48336 Norton Utilities 3.0 Ms iio lewe 49.95 

103524 Norton System Worts 1 .0 Ms sio mw 59.95 

100750 WinFax Pro 9,0 99.95 

U0*4« Paetecommute _ 99.98 

44569 pcANVWHERE 8.0 13935 

100745 TalkWodo 14935 

53503 Act! 4.0 179.95 

VCOMM 

; 48140 System Commander Deluxe 564.95 

! l/ISfo 

I 188730 NEW! Visio Technical Design Suite 5169.95 

' 103990 NEW! Vso Enteipnse 5,0 5689 

104359 Visio InlelliCAO comp. Upgrade 139.95 

43773 Visio Professional 5,0 _ J94.95 

108726 Vbw Technical 5,0 Plus J94.95 

53710 Vbio IntelliCAD 98 319.95 



Choose 047 at www.pcmag.com/infolink 



^ PC Connection 800-800-1DAY 

^1^0^ Route lOlA, 730 Milfonl Rd. Merrimack, NH 03054 WWW.pCCOnneCtiOtl.COm 



source: 39F>CMA1 
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More information and unks just one url away — When you need more information to make your 

buying decisions than these ads provide, go to ZD Marketplace. Search a database of hundreds of ads by company, 
product and/or key words. Vendors can update their prices and product offerings daily. Plus, link to the web sites of 
advertisers for even more infomnation. (Look for ZD Marketplace, under the ads in this section.) Bookmark 
http://zdmarketplace.computershopper.coni for more ads, more Information and links to advertiser web sites. 
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HARDWARE 

Batteries 280 

Boards/Components/Chips 268 ....279 

Communications 272 
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Input/Data Acquisition/Bar Code/POS 279.81 

Internet Tools/Utilities 272 

Memory 280 

Mass Storage Devices 270 

Networking 270 

Peripherals 280 
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Presentation Equipment 271 , 
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..286 



SERVICES 

Data Conversion/Data Recovery 284 

On-Line 274 

Software Duplication 284 



SOFTWARE 

Bar Code 283 

Business Applications 272 

Education 273 ....282 
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Security 282 MISCELLANEOUS 

Services/Data Recovery 282 Supplies 283 
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i—800-825-4237 


♦ PhilppeGiwrra« ♦Noah Heller ♦ ♦ David Kaye« ♦ Chris Muscolina ♦ ♦ Ctiarite Rohm ♦ 
Southwest X5133 Northwest x4S79 Mid Mtantic x5113 Midwest x3699 Northeast x5138 
Philippe £iierra®zd.com noah heller@zd.coin david liaye@zd.co«i chris jnuscolina@zd.coni charise rohin@zd.com 
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^EllNTElLIGENT 

AFFORDABLL TOUCHSCREEN 

OP7KJ0 




Assembly sirf 
only 5 4- 1 8 0' I U' 

COKFIGUDATIONS FROM $450 

Flash EPROM for data Storage 

RS-232 and RS-485 serial ports 

NEMA-4 front panel 

Performs complex math functions 

Support for networking via RS-435 

Remote downloading of programs 

Hardware or software contrast control 

Available without touchscreen in 
horizontal or vertical orientation 



Get a smart, high-performance 
operator interface at a lower 
cost! This 320 x 240 graphic LCD 
touchscreen is C-programmable. 
Create scrolling windows while 
keeping others stationary. Easy- 
to-read display allows you to 
create custom graphics and text 
and perform multitasking 
functions. Interface easily to a 
host controller or PLC. The most 
adaptable and affordable 
touchscreen available! 

Call to receive a FREE software 
demo or catalog 

1.888.362.3387 

lUSAandCanadal 

vinivw.zworld.com 




IMIOV>TIOM H COMTROL TECHMOLOBY 

Tel 530.757.3737 ■ Fax 530.753.5141 ■ 2900 Spatford Street ■ Davis, CA 95616 
■ email: zworld zworld.com ■ 



70+ MOTHERBOARDS. 
600+ MOTHERBOARD KITS. 



L\v/:^:^:iVii:i:ii:[< 



100% CUSTOM BUILT SYSTEMS. 
ONE WEB SITE. 

www.aberdeeninc.com/mag 

888-453-0707 
CSr ABERDEEN 



ZD Marketplace 

INSTANT COMnmBfUTY 
WTTMAU THE LATEST 
HARDWARE/SOFTWARE 
by REPIACIHG ONE CHIPI 




SUNMHSITY, NSIIIUIWNAL 
tcoarauTi 
^ amasMacoME ^ 

FREE catalog • FREE Tectmical Support • FREE diip puller tool • FREE "BIOS SECRETS" guide 



WE BEAT ANY COMPETITOR'S PRICE! 

Email Orders at ^ 
http://www.unicore.cofn ^ 

^^^^ Returns may be suOfect to restockaig fees 
M tmiemarks and rrgtstered trademarks are property ot tlteir respectm owners 



UNIC^RE 



l>HONE: 9786a6«468 
FAX 978 683 1630 
WEB: hnp://vinvw.uniCOre-Com 
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HARDWARE: BOARDS/COMPONENTS/CHIPS 



CD/DVD Duplication by ©f^'^f'^^P.^^R^ 

Experts in CD/DVD Technology Since 1989! 




R8880 

I up to 320 CDs simultaneously. 
'/DIF interface available 
'D upgradable • 4 GB hard drive 










iii i J 




• ... - — 






















p= 




Cedar CD Publi 

2 drive desktop CD 
duplication and lull color CD 
printing all in onel 




A DSR 1000 Series 

• Our one button, cost effective 
duplication series 

• Simple sophistication 



www.microboards.com 

USA. Europe Japan 

P/lone. (612) 470-1848 Wlone 44-1789-415-398 Pftone. 81-3-3561-2266 

ro// free. (800) 546-8881 fax 44-1789-415-575 far 81-3-3561-2267 
fax. (612) 470-1805 
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CHEAP SOFTWARE 



Kii 888-900-261 1 

MlwRUSUrT Moimv B«cIi atj*r*nt>« 

Ollia tMut [m Veision cmvi S199 

mtaPn Litest Version (S4iMi 249 

Mki97PrDSinilBusines$E(L«kUrf>«je 199 

WWniII or Win 95 OMMMUVnoi 89 

lirtnj>utiislw97&BotlBM97 m 

hi|Kl^FulVer.CMri » 

IM Ch Pn 6.0 UfcOhMt 179 

yiialliiitPn6Jlu«kax>d 179 

VWIMiPiiMMVkiM «e 



Mo S.I.* Tai 



WWl M l D iriil ll lJ WNr CS-inial 
ritollllliM4.0 CMwHion (139 

IITSinir4.0CD«CMbM Mwucnt 

IITIinw4.0CD.amnaiiKMLceai (649 

ITIanM4.0»ciMiJomPid 
lidMki4.0SnliiiiMnSirM-20CiH 19B 

Server 4.0 «a CM (1199 



ilcnM 1.11 Fun MVerenn 

PMHtH S.i Full RtQil Version ... 
f>i)nil«(6.SFulinetalVHM(i... 
".OFullRettlVersoti... 





K«M*Miai(iMttiM 

WT4!l»tl>UaKU«niH 



I CtfpvaliPOil 

I COOiKU 



KUOW 

DMLIR IliaUIIIIIS WBLCOHI 



n Produota Co 

12654 W. WMMnglon Bl. MOS, U>. M 
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ONE um TO 

HMREDS OF 
VENDORS 



Go to http://marketplace.computershopper.com 





GET THE TOTAL 
NETWORK SOLUTION! 

Networking Products, Design 
and Nationwide Installation! 

Whether you're looking for a couple of patch cords or an entire network 
solution. Lastar has what you need. We carry only the finest products and 
offer end-to-end services Including network design and installation to meet 
your data communication requirements. Call us today to learn more about: 




Cilji Stiiiii I 
MOD-r.ll* ^ 



We Proudly Sell and Install 



HITACHI 



1 J 1 T ' 0 « 



Call Lastar at 888-297-8890 
or visit our website at 
www.iastar.net 
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MASS STORAGE • NETWORKING 



THIN CLIENT PC JUST GOT THINNER! 

"Zero-Footprint-PC" 

No matter how small the box, why have one at all? 

Cybernet Manufacturing has eliminated the need of having any kind of PC box by integrating a complete 
Pentium Class PC inside a standard size keyboard. ^^^^^ 

Hie Zero-Footprint-PC is the answer to all your space constraint problems. Break the habit and ^m^B 
take the next step in Personal Computing. To experience this space-saving technology and to f ^^^^R 
free-up valuable work space, contact Cybernet Manufacturing today. ^^^mud^mmmm 



STANDARD FEATURES 888-834-4KPS 

■ 512K Secondary Cache j^HMMM^H^^H 

■ On-BoardPCI-BUSIOMBPS Ethernet with RJ 45 Connector 13-. '^^T 

■ On Board PCI-BUS SVGA with 2MB / jl^. "A" iT-g:.' 

■ 1.44MB Floppy Disk Drive jUHK ^L.'!-.- 

■ 2 E-Serlal, 1 and 1 PS/2 port J[HBHI^^__ 

■ 16 Bit ISA Expansion Slot 

■ USB Port .^^^^^^^m^- 

Port .^tf^^^^^^^T^ 

■ Warranty: Two Year Parts & Labor .^^^^mt^^^^KSSlb^^i 
OPTIOMAL FEATURES ^^Hfl^^^^^^Rj*^ 

■ CPU Options: 166MMX, 200MMX. 233MMX ^^^^^^^HjjjHfe^L 

■ Memory Options: 32MB, 64MB, 128MB 

■ 2.5" Hard Drive Options: 1.2 GB, 3.2GB, 4.0GB, 5.0GB, 6 4GB 

CYBERNET MANUFACTURING, INC 
^ 5001 BIRCH STREET • NEWPORT BEACH, CA 92660 
phone 949-477-0300 • fax 949-477-0305 • www cyljernetman.com 

O int, CYMUNET MANUfACnmiNGL INC All RIOHIS KESERVH). TXE cmma MANUrArnilllNa INC LOCO ISA IRAOEMAIIK OF CYBERNCI 
MANUMCTUWM^ IIK. All OIHiH IHAOtMAIKS AKI IHl PtortWTTOf TWfIR Rl WECIIVE OWNERS 



5^ 




^ ^ m 

^^^^^^^^^^^ OPtMVItW 

BERNET MANUFACTURING, INC CCCT 
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• WINDOWS 



CowJi'-'fiSt Csjsi Uiis 
Chi Cofponrtion 
30275 Bambndge Rd. Surte 2A 
Solon. OH 44139'S00.828.0599 
(440)349 860S*Fax(440)349 8609 




Si)i;;teisl Siks—CM Corporation 
4007 Dream Catcher Dt 
Woodstoclc. GA 30189 
(770)517 0636 • 800 564 3834 



Nine TVack Tape Systems 

All Plutfonm 

3480/3490/3490E/3590 

cimij'cilthU' 
Single Uiad or 10 or 60 
vartriilve l.ihniries 

AIT-DLT-4nim-8mm 

Complete Neiwurk backup 
Solutions -Novell. NT, Unix 
Libraries by ADIC & Overland Dam 



West Cast Silei-CM Cofpenrtloci 

10640 North 28lh Dr , BIdg C205 Suite 21 
Phoenix. AZ 65029 
(602)548 9010 * 800 928 9099 

Data Conversion 
Services 

4mm. Smm. Vtrk. .USd. .<4'MI. 
.Um.. EVEN TO CD 

CD ROM Recorders 

2x/6x. 4.\/6x.—All phitfonns 
Media Form CD duplication .\\ stems 

CD ROM Jukeboxes 

.\.SA/. SOXY. JVC. honar. Cyynel 

CHI 1635 

J5 CD capacilv niih 7- I6x 
CD ROM Readers 

Chi Corporation: Manufacturers of the 
Awiiiil Winiiini; OutRighl and ReelView II Software 

Overland Data DLT Tape Libraries 

^Cy Great capacity at lower cost 

Willi iiuliye capacities from 
^^^^ M) GB lo 525 GB. The LXS 

I 'i '^^^^|b ■HIV MiniUhrary delivers a cost- 
^^^^■f l »"** J I effective solution for workf-rmip- 
* lo-enierprise data storage. 

The I.XS anininiixhiii s one DLT 4000 or 7000 tape drive 
iiiiil 15 DLT tape t arlridifes. 



www.chi corporation.com 




A KVM switch is only as smart 
as the brains behind it. 



Demand Raritan. 



• Omntct MiJ operate jny atmhtttatton 
of computers (PC, Mat, Sun. Alphj, 
HP**()O0, RV6000, SGI) without 
having tt ' . t'.in-^r , 
dtp su'Uil 1^ 



Now Available: 
MaslerConsole MX' 
Miilli User 
Matrii Switch 



• Unufue Rjnttjn emuUtum technolitgy 
dedicates j "hrmn " to each channel to 
deUver automatic booting and flawless 

^ iipCTjtinti. jud !,, pTct cnt 
ki-yhturd and numse lockup. 




» hitelltgent on screen user interface 
simplifies switching, nperation, and 
administratum. Vremium video 
components and double-shielded 
coaxial cables deliver hi-res video. 



• Fjisy to install, easy to use. Start 
with 2. 4. 8, or 16 computers. 
Expand to control up to 256. 
Operate from central, remote, 
or multiple locations. 



Request this 
FRtH guide 
tf) Icjrn Lfiii!..)! 
faciort .ihoui 
KVM switch 
performance. 




Call toll ir— 1-600-724-6090, X66, 
or visH us onlino at www.rarHan.coffn 



Raritan 



E-mail: sales®rarilan.com Phone: 732-764-8886 Fax: 732-764-8887 
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FREE 888-880-9342 m-f sam-spm EST.or online at www.avmarketplace.com/epson 



BRIGHT, PORTABLE, 

AFFORDABLE 




-Q POWERLITE 5500C 

4 ^ True SVGA (800 x 600) proiector that's fully compatible with XGA. SVGA 



EIXTHir * ^ supenor image with enhanced portability. 

CHOICE 0"ly 9 '' 'bs- 650 lumens. Includes FREE carry case. 



$7499 map Price 



$4799 



NEW! XGA POWERLITE 7500C 

800 lumens delivers bnghter images in less than ideal room conditions. Feather light at 8.4 lbs. XGA (1024 
X 7681 resolution is great for projecting 
complex diagrams, charts and fine print. 



Call For Low Mall Order Price! 



1200 LUMENS! 



NEW! POWERLITE 5300 

1200 lumens offer bright easy-to-view projection even in less than ideal lighting conditions, 
j^mmg^g^g% Weighing less than 1 4 lbs. . this projector is great for the road 

""^"^ " NEW! XGA POWERLITE 7200 



Featuring 



1000 powerful lumens of brightness. Lightweight at 13.8 lbs. so 
you can take it anywhere! XGA (1024 x 768) resolution for workstation compatibility. 

Call For Low Mall Order Price! 



EPSON 

MORE NAME BRAND PROJECTORS AT INCREDIBLY LOW PRICES! 




PROXIMA 
NEW! LB 30 

Remarkably affordable SVGA 
(800 X 600)! Lightweight at only 
9.3 lbs., includes a backup lamp 
within the projector. Plus. FREE 
carry case and remote included. 

S2«99m„Pricen999 

WE WILL NOT 
BE UNDERSOLD! 

30 DAY MONEY 
BACK GUARANTEE 

FREE 

All projectors include 
FREE 2 Year Warranty 
and FREE Road Warrior 
Survival Kit! 



NEC 

MULTISYNC moo 

1 000 lumens deliver brilliant, 
detailed images, under any light- 
ing conditions. True XGA (1024 X 
768) and travel-easy at 10.8 lbs. 
Includes a FREE carry case. 

$8995ms.pPrice^6995 



InFdcus' 

INFOCUS LP425 

Smallest, Lightest & Brightest 

True SVGA (800 x 600) to (1024 
X 768). At just 6.8 lbs., it's easy to 
take anywhere! Present in full light 
with 700 lumens of brightness. 

$S999n»,pPrice^4399 



SONY S600U 

Bright and Powerful Perfonner. 

Garry persuasive power in this 
rugged SVGA (800 x 600) portable 
projector. 650 brilliant lumens. 
Built tough for the road at 12 lbs. 

Our 

$5990 Price" 




;3495 



C.i i li -i iv for projectors 

AS LOW AS 

$1995 



LEASE 

a multimedia projector today 
FOR AS LOW AS 



AM ■ ■ ■ a multimedia pro]ect( 

Marketplace t^a^ 

'Limitations may apply. Offers subject to change without notice I 



per 
month 



Loaner Units All Major Brands 1-800 Tech Support Educational & Quantity Discounts tafii b9 fSBj \SM iup§ 

Sales • Rentals Leasing Repair • Let our online Personal Shopper guide you to selecting the right projector. 

Toll FREE 888-880-9342 m-f sam-spm EST.or online at www.avmarketplace.com/epson 
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COMMUNICATIONS • INTERNET TOOLS/UTILITIES • SIV: BUSINESS APPS • RNANCIAL/ ACCOUNTING 

1 





In Keyboard 
Monitor 
Switches 



Breakthrough me clutter ot multi- 
ple KeyDoards, monitors, and mice 
witti ttils lotest INNOVATON from Rose. 
This switcti has every feature you 
osi<ed for 

Switches several serv ers or computers to a 
single tnonitor, keyboard, and mouse 

Supports anv mix of PC, Apple, Sun, RS 
6000, HP 700 senes, DEC Alpha, SGI. or 
other computers from any keyboard or 

mouse 

Front panel has keypad for easy selection of 
computers and configuration 

Front panel display shows computers rume 
and other information 

Command to switch can come from key- 
board, front panel, or RS232 port 

Simple to use keystrokes switch computers 
for last and easy control 




Built in daisy-chaining supports up to 256 
computers 

Flash memory for future upgrade of 

features 

Easy to use OverView™ system gives 
control and statu> with on-screen graphics 

Manv other features' 

cm fOR A FREE CATALOG: 

♦ Prinf Senvrs oBk/ 

800-333-9343 

Visit our web site at www.RosEi.cot^ 



ELECTRONICS 

10707 Stancuff ROAO HouSTOa. Tems 77099 Tel 281 •933-7673 Fti 281 ■933-0044 



S 

Solutions 
For Your 
Natwoit! 



The internet-Sharing 
Solution is Here! 



Slash Your Internet Costs! 



SOHOImkSHiySE 
SOHOiink SHLPS 
SOHOImk SHUPSF 
WebBeetleWBE/SE 
WebBeetleWBE/4PC 



No 
Yes 
Yes 
No 
No 




Now everyone in your office can share the Internet— at the same 
time! And you'll need just one Internet connection for your entire 
network! Firewall-like security is built In. WebBeetle slashes costs 
with this simple, powerful device. And WebBeetle enables all your 
users to share a single external faxmodem. That's cost-efficiency! 
Includes One lOesse-T Ellieniet Port To Connect To An Existing Netwotkl 
OduflMeltAniliUtl 

Model Ethernet Ports Serial Ports ParsHel Print Server Faxmotjem 



External 
External 
Built-in 
External 
Modem card 



Order Todiy! Cill 800-363-8156 Ext 245 

...On the Web: httpVAvww.prolec.ca E-mail: s3les@protec.ca 

Resources Is Our Business 

Phone: 15141 630-5832 Fax: (514) 630-2987 

Copvfig^l '998, P'otec Microsystems, Inc. Resellers mav selHor less 

S igerDlrNt' ^££s mgim ausco 
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• Automatically create your own tiome page and Web storefront 

• Accept secure checit and credit-card payments over ttie Internet 

• Create custom checlts tor use with Quicken, (^B^"^ 
QuickBooks, Money and 
other accounting programs 

• Works with Inkjet and 
laser printers 

• Includes 300 blank checks! 



ERP $39.99' 

Win 3.1/95/98/NT 4.0 
■After $10 mail-in rebate. 





rnic^ocinuE^ 

OfficeMax' 
800-7S8-8M 



Tl0H'8o(1wan 

800-888^4437 

Office 



COMPUSA. 



Just S9.95 
per month 
thereafter 
(First 20 MB) 



immsaao 



-4^ -Fus 

l o eieeee H ii ija 

800-898-8560 
www.mipsdla.com 
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Prices starting 



For Laser/inl(jet Printers 

• FAST tum-oround time 

• FAST, low-cost shipping 

• Compatible with Quicken'', Quickbooks* 
MS Moneys and many mora ^ fCinnci 

• Your logo imprinted f«t\^gg^00^. . " 510.95! 

• Ask fortt free catalog * 

Now Celebrating Our 2Sth Year! ■ -^^^i^i:.? 

\\(\'\y. / 1 \vYv'\Y.<:inH:ii.i-f ot^l(??f .fcrnt 
Call: 1-800-325-5568 Fax: 1 -800-893-01 77 - 
Email: fsystem1@maine.rr.com 



FormSystems 



72 Auburn Street. Portland. liAaine 04103-2170 
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_ tCenter. 

.iic"^ hmtiic*'s Software Shop^ 

N^S^W thebestplacetobuy.com 

Adob« Pagvmakar 6.5 full vsr^ion ratail box $346 
Adobe Photoshop 5.0 Academic full verakm retail t>ox S349 
Corel Wordperlect Suite 8.0 OEM «/ Dragon N«ii»a«y Sp»tfcingS14fl 
NEWI Lotus SmartSuite MiUenonim Full Version OCM W9 
MS BackOffice Small Business Server 25 User $1 349 

NEWI Home Essentials 96 wort)97.Enc«uML worttuimora; $139 
MS Otrics Pro Full Version Retail Box $348 
MS Oflice Pro 97 Single User Licsnie|2ipp«r Pack) S24S 
MS Propel 96 full version retail box 
NEWI Visual C<« Pro 6.0 o< MS Visual Basic Pro 6.0 
MS Vlaual FoxPro 5.0 full version retail box 
MS WINDOWS 98 Full Version CD, License i Manual 
MS WkKkrws 96 Upgrade or Win 96 Single User License $86 
MS Whxkxn NT Workstation 4.0 CD. License « Manual $109 
MSWIndowsNTServef with 10 Client Access Ucense S749 
MS Windows NT 4.0 20 ClienI Access License Pack $349 



Visit our web Site for 
dozens of other great 
software bargains' We 
offer live. 100% secure 
online orcienng 

tfiebeslplacetobuy.com 



$299 
$189 

$2«S 
$99 



(8001 752-2188 



Major Credit Cards. CODi a POa Accei 



igte^ 



"America's Software Shop ■ 
B701SMitli Thayer 
Seattle, WA98T78 

FuUsYairBiiFREE! 
UaOl 752-2211 

Hours: Monday-Saturday 
6AM-10PM Pacific Time 

RESEUiRS: Visit oemsoftware.coii 
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Copyrighted material 



Attention: Mana q ets & Team Membeis Who Want to Get Ahei 

KeyStone Learning Systems Corp. 



mm 



Paul Sheriff 

Microsotl Cenfied 
i Visual Basic InstnicUir 




How Self-Paced 
Training 
Benefits You 

•You Are In Control 
• Real-world Application 
• Certification & Beyond 
' Create Corporate Library 
Boost Productivity 
Money-Back-Guarantee 




tratuKlntiK.tl. 




• A-H Certification 



!► 1-800-775-5925 

1"^ 801-375-8680 



1-801-373-6872 www.klscorp.com/pcm — e*»= * 

AMPM39 
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Get MCSE, Cisco or A+ Certified... F>15r/ 



I 



oreFront Direct offers the fastest and easiest way to prepare you for a successful career In the ever expanding 
Information Technology (IT.) industry. Our Self-Study Courses are 100% computer-based training (CBT) on 
CD-ROM to give you flexibility unmatched by traditional training methods. 



Become MCSE Certified... FAST? 

Gives you the ability to effectively plan, implement, 
maintain and support information systems using 
Windows NT and other Microsoft® Server products. 
Microsoft codeveloped. 




• Gain Valuable Skills, Knowledge and 
Technical Recognition 

• Open the Door to Great Career Opportunities 

• Raise Your Income 

• Study at Your Own Pace 

• Interactive Hands-on Exercises 

• Online and Telephone IMentoring Available 

• One-on-One Training Consulting 



Become Cisco Certified... F4ST/ 

Based on Cisco's own classroom courses to teach you how 
to install and maintain Cisco technologies. Fulfills the ICRC « -i i-i 

and ACRC requirements for the Cisco Career Certifications Self-StUdy COUfSeS Available: 
program. Cisco codeveloped. 



Become A+ Certified...F4ST? 

Gives you all the technical material, knowledge 
and interactive exercises you need to pass the 
exams and excel in today's competitive PC repair 
marketplace. 



' MCSE+lnternet 
CNA 

Webmaster 
Visual C++ 
Oracle 
Windows 98 



■MCP 
UNIX 

' Intro to PCs 
Java 
■ Lotus 
' And More! 



CNE • Novell CIP 
Intro to Networking 
MCSD • Visual Basic 
C++ • COBOL 
SAP • Office 97 



FOREFRONt 

DIRECT 

A CBT Group Company 



25400 U.S. Hwy. 19N.,#285 
Clearwater, FL 33763 



Call for Special Discount Pricing Today! 

1 -800-475-5831 

(727) 724-8994 • FAX (727) 726-6922 



PM 
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EDUCATION • SERVICES: ONLINE • TRAINING/TUTORIAL 




If 



you're interested in earning your Microsoft MCSE 
credential, then call 1 -800-877-4889 today for your 
free TestOutI MCSE Starter Kit! Tliis free kit contains: 



^ »^ «^ 3 

, -J, ,^ 



FREE! 



FOR A LIMITED TIME ONLY 



Free TestOut! MCSE Exam Simulation Software for all six 

MCSE exams. This software will help you learn about 
Microsoft's MCSE testing objectives and you'll be able to score 
yourself on simulated MCSE exams. It s a great way to assess 
your current level of knowledge in terms of Microsoft's MCSE 
testing objectives. You need to know where you stand! 



A free TestOut! MCSE Guidebook to 

show you how our new self-study, 
multimedia TestOut! MCSE Courses on 
CD-ROM can help you earn your MCSE 
credential on a self-study basis. 



Bl 




C 1999 TcstOirt' Corporawn "TesiOul'* is a irademart ot TestOul' Corporation 
AU Dthe' tiftdvinaiks are the ptopeny of iheif tespectrvo owners 



[ [xam Simulation Software 

TestOut!. 



Ttiere's no risk to this offer. Just call us today and we'll be 
happy to send you your TestOut! MCSE Starter Kit free of charge. 

We're TestOut! Corporation and we re here to help you eam 
your MCSE credential on a self-study basis. Give us a call today! 

CALL NOW 

TestOut!. (800) 877-4889 



COIPOIATION 



Ask lor eitension #360 

vwvrw.testout.com 

TostOutI Corporation (801 )785-7900 • 50 South Mam • Pleasant Grove, UT 84062 



Lost m Hie Crcw4 ? 




Shouldn't Youp Web Site be a Pplopliy ? 



vouf *oD w»e '>eeas 'o tx? fast ana re*iat>o oesofvj 
me service to go along with fTi At Refier Assoctotes sicre 
o' the art foc*Hes we guorontee rt We g*ve vou ftio toots 
to make vou* wed sfle . ■ > .■ 

ndard HostingJ 

Features 



■nhancad ^ 44 ?5 

1 00 MB s Disk Space 
3500 Mb s Data Transfer 
Shopping Cart 

ODBC Data Base Connectivilv 



50 MB Disk Space 

SSI 

Teal Audio/Video 
CGi-Bin 

.:4/7 Moortofing 
ftp Access 



2500 MR/Mo. Doto Itanstet 
1 0 POP3 e-mail accounts 
Statistic Reporting 
Front Ftage Support 
Free Dorrxam Regetration' 
Auto ResponOers 



'4.95- 
1 50 MB's Disk Space 
1 0.000 Mb s Data Transfer 
Real Time Credit Card Trans 
Sfiopping Cart 

ODBC Data Base Connecttvity 



Reiter Associates Web Hosting 
1.800.203.5767 

Sales^' rcitehassoc com 
WWW.REITERASSOC.COM 



1189 

Guoianteed no nnore ttxyi 10 
domcHns per server! 
Prtority Support Package 
200 MBs ot Disk Space 
30.000 Mb s ot Data Transfer 
C-s:o""i LO-^tvOges also jvO'Ilji. 



e-nw] AccMnto Aoto 
Cra-BIN SSL 
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Learn Your PC SoftwaM 



Easy, Efficient, Inexpensive! 

WATCH i Hi; MOMK. om.im;. an^ timi;: 

40+ Audio/Video Courses $20 ea. 
Patented Streaming Technology 
.-Vllow.s 24 Hour .Access! Certificates! 

l.ucr.iliNi.' ^lslnhllIor■^l)i|l^ ,\\uihihlc 



l-()K: )«^rseir. 
( hllclren, :ind 
I'jiiployoes! 

U lipid's Most 
Popular HtiMR' 
i"i Husim-ss Soft- 



21st Century Network 

Capt. J. H. Forrington, Independent Distributor 
FREE AWESOME ONLINE DEMONSTRATION : 
http://www,21stnetwork.coni/u.sers/1596 
or Call TOLL FREE 1-888-291-6313 



OLM 



SPEED • POWER • PERFORMANCE 



$18*95 /month 



FREE EXTRAS 

\U\U\UbaBTii installed • Graphics Counter 
Guestbook installed ■ Shopcart 
Free for all links page installed 



Advanced Web Control Panel 



True Virtual Domain 
Free Secure Server Access 
1 0 POP Email Boxes 
Unlimited Aliases 
Unlimited Autoresponders 
Subscrlbable Mail Lists 
Resellers Welcome 



• 150 megs of Space 

• Graphical User Stats 

• FrontPage Support 

• Realaudio/video 

• Full cgi-bin 

• HTML Script 

• Dual DS3 Internet Connection 



Visit www.olm.net for more info 
ntact us at 877 2 0 L M NET or sales<3>"i'y*^] |^ 
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Coi 



ONLINE SERVICES 



Free Website Hosting!!! 

If you can solve Heli's puzzle...* 



Signal, the Real-Time Money Making Machine 



• Stocks H 

• Futuies 

• Options 

• Forex tm 

• News 

• Chartinq IW 

• Free Software 

• Historical Data ^ 
•FREE NASDAQ Level 

• Pagei/Cell Phone AU 
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B/T INTERNET 



>v»>v.j^tintcrnel.coin 

Tel: 1-888-570-9331 



your-name.com 
300mb Disk Space 
8 gigs Monthly Transfer 
FrontPage Supported 
SSL Free With All Acc< 
Anonymous FTP Site 
Cgi-BIn Full of ScripU 
Full T3 Connection 
WWWboard Installed 
Guestbook & Shopcart 



li 

ounta 

I 



'^Wrebsite Hosting & Desloi 

Your own RP sKe. Full CGI, Perl, 
Java, HTML Scripting. Control Panel 
Access. CGI Library. E^Commerce 
Design. Setup. SQL. Maintenance. 
Weekly Usage Stats. Same Day 
Setup. Toll Free Support! Resellers. 
Real Audio/Video. Unix. 
99.9% Use 



300 IVIB 
$16.60 
600 MB 
S49.95 



Register your 
domain. $9.95 



Premium Hosting & Design 

Catalogs • Special Projects 
Onlirw Brochures • Value Added 



Aworldwidemall.com Inc. 
Windows ^f^ or UNIX Based Hosting 

• Local fiberK>plic backbone with 
transfer of 1 .000 Megabytes per second 

• Unshared , dedcaled 45 Me^byte per second 
dear<hanel T-3 tram UUNET 

• Re^stered UoDsoA FromPage 96 
Internet Presence Piwider 

• Two and a haif years n buaness 

• 24 X 7 techncal and sales support 
EngfeiVSpansrv'GefTnan 

• 99.9% i^ilime money ba* guarantee 
•OaiyTapeBacj(i4> 

• FTP and Microsoft FrontPage 98 enabled. 
Telnel access for UNIX 

• UoosoD Bectromc Commerce Server 2.0 
■Mtacso(ISQL6,5 Connectivity MCIS3.0 

• PwerKi by Qua(*upie Pennjm Pros 200 and 
Dual Pentium 400 MHz SCSI UtratMde Server Farm 

■Spar<>Siri Solans UMX Server- Zeus Server 

■ Create yocr own c^ dnctnies 

■ Statslics Remote Management Module 

• POP 3 accouits: 1 account per dolarspent^ month 

■ Clustered Load Balanong ScUons 
•HattaEspaRd 

Prices (subject to change): 

6.000 MB ot montlily Irmfv i> InciuM wm ttt iccounn 

•ddltlon*! treiulw S0.10 per MB 

www.youmam0.com 
»4.«SSMupFM« 

5MB $5 00 pat month 
iOMB S6.00 per month 
20MB S7 00 per month 
SOMB S9.95 per month 
iOOMB $14 95 pef month 
ISO MB S1S.95 per month 
500 MB $40 00 per month 
10OOMB S6O 0O per month 




hoit.awwm.com/youmame 
$20 Setup Fee < 

5MB $2 50 per month 
tOMB $4.50 per month 
20MB $5 95 per month 
SOMB $e 95 per month 
tOOMB $13 95 per month 
150 M8 $17 95 per month 
500 MB S39 00 per month 
1 000MB $59 00 per month 



Dadlcelsd Server Heating: 

Windows NT or 
UNIX 

Local fiber .optK ttacktione 
Oeer channel T-3 connection 
2xPentii>n400UHZ 
1/2 Gig Ram 

Storage: 4.5 Gigs. SCSI mtrawide II 

$995 per monrti 



For more intormatnn or for easy online sigrvup visit or cal 24 hours per day. 7 days a week 
(website now avai^tle m Spanish): 

http7/«invw.aiwwm.com/ 

1(800)57M723 1(888)677-2996 E 



« (CI01|7(»370-3914 armt kf^HmngspeedOMwrnoim 
*cont«»i rults ant c o odlon t «t>piy. tMt«M contuK -v.-. 



't«l. c«nt>fttrut«i. on 0M ntt tor men mtonrubon 
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www.virtualstorefronts.com 



Y0URNAME.COM 

Starting at $7/month • 25-300meg storage 



Dual DS3 (13) redundant 
connection 
A FREE Same Day Setup for 
orders placetj online! 

▲ FREE (SSL) Secure Server 

▲ FREE Frontpage 
A FREEMiva 

A Unlimited autoresponders 
A Web Control Panel 



A 5 POP Email 

▲ 500 Email Aliases 

▲ Shell Access 

▲ Password Protect Web Pages 

▲ Real Audio/Video 

▲ Full cgi-bin 

▲ Pre-configured scripts 
A Weekly Traffic Stats 
A Reseller Discounts 



1^^. WE ALSO O F PER -Miva Merchant Shopping Cart 
Merchant Credit Card Services (aaqit aedit cards online and in real-time) 



All inquires answered within 24 hours by our friendly support staff! 




¥niiiFROXY 

PROXY/MAIL SERVER FOR WINDOWS NT/95 

• Connect your LAN to the Internet with 1 modem! 
• Just one phone line and one provider account 
' Increase the throughput and lower your connection fees! 

• Safeguard your data with the firewall 
• Transfer all your e-mail with the built-in mail server 
„ ^ • Free support by e-mail 

^rXBtjaMjr -Free 20 day testing 

received from the Lantirros Testing Center 
Apr 13 issue, Pg.32 



ORDER ONLINE! 



www.winproxy.net 




TT 



From Your 



More than a mouthful from $^9.95 



■ (r'.«0«nainNameRagistntion 

• 90 MB of Storage 

■ SOOOHBolTraraler 
> 20 Emal Accounts 

■ EmadAuioraepondan/Fonnrding 
>HSFtaiPagt9aSiwort 

• Active Smw Pages 

• DaliMSileSautics 
. CGI«N 

■ SSL Secure Server 

• DatabaMttatng 

• MSAccaestSa 

' Camplili E-Cowniiice Soimaiis 



• CytatCailVSIioppng Cart 

• SnmngAudlorvideo 

• ColdFusion 

• MS Index Sever and Nelihow 

• Il4ulliple Fiber Optic T-Ts 

• 99 9% UpUme Guarantee 

• Same Day Setup 

• 24i7 Tech Support 

• Oa^ Tatie Backup 

• M Day Money Bacit Guarantee 

Call lodayi" 

IMatlMSvimAiiiiMt 
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1-800-785-6170 

(561)994-3600 • http://wwwwipc.net 
'Ask about our profitnble rost.'iler programs! 

W rldn/r/t' Inlcrncl 
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ONLINE SERVICES 



Everyone 
hosts @ 
Hiway. 



$15.95 for 
ExpresStart^ 



FuNfaBtUTM 
from $24.95 




There are as many reasons to have a Web site as there 
are Web sites. But there are some things everyone wants. 

"/ wont rt to be eojy." With Hiv\^ay^" you can order online now, 
and be up and running right away. 

"/ want it to be fast." Hiway uses the fastest equipment available. 

"/ want it to be reliable." Hiway guarantees 99.9% reliability. We 
employ redundant servers, uninterruptible power, and 24x7 
technical support. 

"/ wont it to be affordable." At just $15.95 per month, Hiway's 
new ExpresStart service puts a Web site within reach of everyone. 

With a full range of hosting plans, and the most extensive feature 
set in the industry, there's a reason for everyone to host at Hiway. 
Order online at www.hiway,com 



Features 



/ 30 day money-back guarantee 
/ Six T3 lines to diverse backbones 
/ 99.9% uptime — guaranteed! 
/ Windows' NT hosting available 
24x7 multilingual support 



/ Email included at no extra cost 
/ Accounts set up in a few hours 
/ Domains registered within hours 
/ One month free with 6-month 
contract for Plan 1 and above 



Hiway hosts over 1 00,000 customers 



Reseller Opportunities Available 



Just $15.95 ° n^onth 

(6-month controct fArt ont-time if tup frt ) 



\fy Technologies' 

THE WORLDWIDE LEADER IN WEB HOSTING 




The world 
leader in 
FrontPage ' 
hosting 



(800) 339-HWAY www.hiway.com (561) 989-8574 

1996 Hiw-iy Technologies, Ir^ Hiwjy l«chnolapei and the Htway Technologies logo ife 'egi«ere<j irjdcniajki ,nd 
^^^^a^rv^J^g^^0^^^2d2W1t^^^jjJrtJ^^ 
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STOP LOSING SALES TODAY! 



Process secured 
credit card transactions 
over the Internet! 



Harbor Consultants 
provides the ability 
to process automated 
secured transactions 
in REAL TIME over 
the Internet. Ask us 
about ACH checks 
feature— the ability 
to transfer funds from 
customer's checking 
account directly to 
the merchant's bank 
account, thus replacing 
the need to accept 
checks. We also offer 
transaction processing 
solutions for storefront, 
mail/telephone order, 
service and home- 
based businesses. 




^^^^ 




1-800-728-4445 

Merchant accounts proviOecl through First American Pay Systems, 
a registered agent of Fir^t Nations Bank in Brookings. Brookings, SD. 
•Discover Card and American Express subject to separate approval. 



lintercsted in having u presence on the Internet, visit 
Iwviw.asiiatinhost.com 

■ as $2y.y5 a m(inlh you can have your own 
Ion the Internet and reach millions of potential 

Ll. no obligation, quick set up, support FrontPage 
Is. money back guarantee if not completely satisfied. 

S825-2744 e-mail sales@a.silatinhost.coin 



iNKjegpDST 



Experts. 

Dedicated to Windows NT Web Hosting! 



Windows NT has an extended degree of expandability and 
adaptability in regards to important website components. 



Active Server Pages - ASP Components - MS Access 
MS SQL ■ MS FrontPage - Visual InterDev - Secure Server 
Live Stats - 24/7 Server Monitoring ■ On Site Technicians 



100% Satisfaction 
irr 99 9% Uptime 
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1 .BBS. 751 .5273 www.inner^host . coml 



ZD Marketplace 




\ 



uNet 



The Premier National Provider 



/ 



NuNet is dedicated to providing 
the latest technology to insure the fastest 
connection to the Internet. 

Join NuNet and experience what Internet 
service should be like. 

For More Information Contact Us At: 

888.NuNet.Me • 888.686.3863 
610.882.5600 • Fax: 610.807.5299 
wnnnM.nni.com/ • sales@nni.com/ 



National Internet Access 

• Unlimited hours online 

• State of the art Digital Network 

• NuNet Connect Guarantee 

• Local Numbers throughout 
the Country 

Business Connectivity 

• Dedicated Connections 

• From ISDN through 
T1 andT3 + xDSL 

• Individual consultation 
to determine needs 




Hosting & Web 
Site Services 

• Web hosting packages 

• Secure and dedicated servers available 

• Domain registration 

1^ • Web site design, production, marketing 




and maintenance 
• Complete Web packages starting at $599 

Full Service Internet 



www. We Are NT 


Hosting.com 


C(.cAR AND a 


MPI.C 


MS SQL Server, Access, FoxPro 
1 FrontPage 98 Support 
t Active Server Pages 
[ ColdFusion 4.0 
i SSL Secure Server 
1 Shopping Cart 
r E-Commerce 


Plana ■(artlng from 
iTcHaaTiNa.M.T 




(866)463-6168 
www. sitehosting . net 



SpMd. HsfUWifty. Tiinpotf. 



iiH IL'&l^ '■ ^ 



Mfeb Hoating 

mmN.intertand.net 
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-Multiple T3 a 003 -Yow Own CGI Diradoiy 
-Your Own FTP Site -Web Control Panel Access 
'Secure Server Acoees -Data & Power Back-up 
-POP 3 Accounts -24 x 7 On-Site Monitonng 

-M.5% Uptlnrw Mo Minimum Contract 
-30 Day Money-Sack -free Domain Registration 
•Same Day Sa<-Up -Supector Tecti Support 


200 Ml 6(11 

$13.95 


One Stop e-commerce Solutions 

Fre« Uiva Merchant Shopping Cart, Free SSL with Hosting 

Ht% Reseller Program RealAudlo/Vldeo Volano Chat •^^> 
Dedicated Servers Mlva Script Cyt>erCa*li Kl* 




HE'S GOiT « m 

DO YOU? i 

E-Conmeice Reselleis, We Reier aODayMom^ 
Enabled Design Warii Back Giarania* 

The Best Support and m 
Pricing in the Industry. ■ 



Yeeeehaaaaw! 
It's what you'll say 
when you sign up 
with or switch to 
Interlanct' web 
hosting. Prices from 
as little as SI 9.x a 
month. DualDS-3 
connections for 
extra speed. A 
whopping eighty 
megabytes of disc 
space. Guaranteed 
99.9% uptime 24x7 
toll-free support for 
the wee hours. And 
pricing with absolutely 
no hidden charges. 
You'll be happy, we 
guarantee it Check 
out our website or 
call today 



Pricing From 
$19.95 per 
Month 

Call Today 

1-800-656-7582 

(404)586-9999 
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webhosiing HOSTlRfAV "Ixi'ens^onV 

1.800.308.6845 Expect The World, www.hostway.com 



ONLINE SERVICES 




arguments stop liere! 
9NetAvenue! 
equal opportunity hosting! 



Why do people always argue about the best Web hosting solutton? If only they knew about the rich 
diversity of services offered by 9NetAvenue. Whether they prefer NT or UNIX platforms, large sites or 
small, online commerce or not, clients are thrilled to find that 9NetAvenue can accommodate them. 
The answer is not to find the one solution for everyone: it is to find the one Web hosting company 
that can provide the answers for everyone's needs. TIlS SHSWOF IS 9N6tAV6nii6. 



niLl FEATURED WEBSOE HOSTING PLANS > FAST START immediate activation $9.9S/mo. now at www.9netave.net/faststaft 
> NT from $14.95/mo. » UNIX from $14.95/mo. > E-COMMERCE from $29.9S/mo. IDEDICATED SERVER including hardware 
from $99/mo. ROUNO-THE-CLOCK » 24x7 engineering staff » 24x7 TOLL FREE multi-lingual tecti support » 24x7 on-premise 
a digital security » 24x7 proactive monitoring DATA CENTER » NEW 50,000 sq. ft data center facility » Redundant OC-12 
connectivity to the Internet backbone I Ail routing & switching by CISCO equipment I Multi-terabyte back-up system 
» Redundam UPS & Diesel Generators CUSTOMBt APPRECIATION > Parit your Domain FREE » 90 day money back guarante 




0 




9NETAVENUE 

WWW.9NiTAVE.NET 
1 •888*9NITAVI 1 • 888 • 963 • 8283 [Canada] 1 . 888 • 260 • 7890 
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Full-Service Web Hosting Made Easy! 

TopChoice Systems 

consistently exceeds our clients' expectations 
with our exceptional service, value and reliability. 
We know what you and your web site deserve ^ 
and that's what we give you! f 

Every account includes: ^2*^,^5, 



I 1 50MB of Storage Space 

I 25 POP Email Accounts* 
Unlimited Aliases 

Free Secure Server Access 

Unlimited Hits/Transfers 

FullT3 Connection to the 
Internet/Redundant Backups 

Free Registration in up to 
650 Search Engines 




Working hard for YOU! 



ifDonrt 

■ Microsoft 
FrontPage98 Extensions 

■ Personal CGI-Bin & Access to 
"Canned" Scripts (Perl, C. Shell) 

■ High Performance Web Servers 

■ Quick Account Activation 

■ Great Reseller Program 

■ No Hidden Charges 

■ 30-day Money Back Guarantee 

Check Us OutTodayi 

http://world.topchoice.com 
email: lnfo@topchoice.com 

Toll Free I •888-219-211 1 



WE DO NOT HOST ADULT SITES. 
ZO Marketplace 
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WEBHCCT NGtmir 

, ^ ^ I (v^fTt^R or it's FREE!* 
^^^9 ^iAJ &W 24 hours a day, 
9gB^ CLMil,7daysaweeld 

,u--r— J www.yourname.com 

ii— IWBiifc Unlimited Space!* 
JMBMBHI Unlimited Usage!* 
* ' 2 E-mail • CGI • Web Statistics 

I:I4>1^I^:I:'I3 -www.yourclient.com as low as $3.60/mo. 
_/ , j \ www.websolo.com 

It 1 1 mil If (619)558-8449 
' I I I I I MIIU Toll Free in the US: (888)301 -251 6 



SOLO, 



'Some restrictions apply. See our website for details of call our friendly staff, 



J 
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SET IT UP! 



Keep It up with Sysnet Internet's 
Guaranteed Uptime web hosting 



99% Uptime Guaranty Your own CGI-BIN 

OC-3 1 SSMbps speed Server Side Includes 

Futl-tlme UPS and daily tape backup Unlimited FTP 

Fully redundant connections Unlimited email 

Same-day setup Unlimited data transfer 

www.yourdomain.com Graphical access statistics 

1 00MB web space Unix and NT Frontpage98 



$ 



15.95 



800.SYSNET.1 www.sysnet.net/u|rtlme 



WARNING: Your site may nei^ergo down. 
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HARDWARE: BOARDS/COMPONENTS/CHIPS • INPUT/DATA ACQUISITION/BAR CODE/POS 



NOTEBOOK MEMORY ■ 

Spedallzing in Memory with the MOST 
COMPETITIVE PRICES 

CALL I 
1«800*938*3010 

VISIT OUR WEBSITE AT 

WWW.MULTIMEDIAMEM0RY.COM 
Discount Memory I 

Hours 

Mon-Fri 7:30 «- 5:30 « PST 
Sat Sm- 12 k 

Phone (714) 779-4128 
Fax (714) 779-7673 

'prices subject to change writhout notice I 



SDRAM 

S7.25 2X6^ 16MB S18 

$K.50 4X64 32MB $32 

S29 8X64 64MB {75 

16X64 128MB S148 



NON-PARTY (FPM) TRUE PARTY (FPM) 

2X32 8MB $11 2X36 $14 

4X32 16MB $14 4X36 16MB $18 

8X32 32MB $27 8X36 32MB $36 



INTEL PENHUM H INTEL PENTIUM 

PIl-266 $92 P-133 $70 



PlI-300 $149 

PII-333 $169 

Pll-350 $209 

PI 1-400 $239 



P-200 $160 
P166 $39 
P-166MMX $49 
P200MMX $88 
P-233MMX $99 



AMD W. DIGITAL MAXTOR 

K6-233 $76 1.2 $119 4.3 $123 
K6-266 $80 2.S $140 8.4 $219 
K6-300 $90 3.2 $159 S OTHERS 

4.0 CAU 

5.1 $198 





40X SPCCD TOSHIBA 


$37 


MAIROX PRODUCTIVA 8HG $66 


US ROBOTICS 56X-V.30 


$68 


36X SP£[D MITSUMI 


$41 


DIAMOND 3D MONSTER 12MG$189 


ZOLTRIX 56K-V,30 


$41 


32X SPeiO TEAC 


$39 


An 30 XPERTgPLAY 8MG $88 


ZOLTRIX 33.6 


$28 





INTEL 5E, 440BX 
SUPERMICRO P6-SBA 
ASUS PU U 
NTCPU U 
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AlVE 64 VALUE 
GENIUS YAMAHA 
HARMONY ESS METRO 1 PCI 



POINT OF SALE 

Inventory Control 



Software & Hardware for: 

H- RelaiWholesaie 
• Mail Order 
• Internet Commerce 
- • Rentals 

• Service/Repair 
" • Manufacturing 

1 • Kiosk DevelopmenI 

- ji.> iniegtaied Accounting ■ Muiti-Sile Polling 
Demo's available on web site or CD Rom 
Barcode Readers ■ Receipt Printers 
Cash Drawers ■ Mag Stripe • RIbbons/Paper/labels 
CreO:t Card Autriorizatior' & Oeposil So*iAare 

www.posdirect.cotn 

(800) 622-7670 • sales@posdirect.com 
(6181 985-8237 vox • (618) 985-3014 fax 

Ci Rm M «M Ml 



Cutting Edge F^otail TactvwIogiQS 



SDRAM DIMMSiKtipbii 



SDRAM 
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CPU CRIPS 




72 PIN SIMMS 
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30 PIN SIMMS! 
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HARD DRIVES 
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^ MIMORYI ^ 

We BUY all types of new/used or ex(e$s (omputer fflemory... 

71/IU/30 pia SIMMS, DIMMS i Notekoeli Mm., Nord Drives I CPU (kips. Conpvtef Systens in Injif qtys. Call tor detok 



ALL PRODUCTS ARE NEW & fULLY GUARANTEED 



COMPAQ MEMORY MODULES I IBM NOTEBOOK/LAPTOP MEMORY 



NOTEBOOK, LAPTOP MEMORY 
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COMPAQ NOTEBOOK/LAPTOP MEMORY 



Mt UPCIIADtD MiMOni PDICi 
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The Memory Liquidators, Inc, 
raB(800)718-7755BP: 

wwwJwmoryTiquidatws.com or E-tnoil: sales@ineffloryriquidators.(oni 
531 Mdii % B S«{Ho, (A 90245 Pli. 310-326-5656 • Fox 310-326-7790 • M-F 7 to 5; kt. i to 12 uoi 

• Scott Wik Site •PtknHbjKt 10 (haq(witUtMtn*20SrHtKlnqlHiirftilni. j 
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^^OARDS/COMPONENTS/CHIPS • MEMORY • PERIPHERALS 



CO 

<u 



The Most 
Comprehensive 
MomuGem 
Sbectkm In T^ Nwsnrr 

1 •SOO-Bofleries comes itie largest 
selection of long-lite batteries & 
mobile gear (or: 

• nolebodu • cellular phones 

• handheWs/POAs • 2-way radios 

• cordless phones • camcorders 

You need it TOMORROW 
You wont COMPETITIVE PRICES 
Call 1-800-Batterie$ TODAY 

1-<00-228-8374 
or order ot 

WWW. 1 800Batterie$.com 



1-800-BaltafiM~ 



Save 50% 



Printer / Fax / Copier 
Cartridges For 



Apple 

Brother 

Canon 

Epson 
Hewlett Packard 
I.B.M. / Lexmark 

N.E.C. 
Okidata 

Sharp 

Xerox 



Highest Quality 
Longer Lasting 
1 00% Guaranteed 
Free Shipping 



National Torwr 

203-853-2998 

800-676-0749 

WWW.NATIONALTONER.COM 



T 
O 
N 

IE 
R 



CHIP 

I A( lOk'Y 



TV- 



AST. ACER, APPLE, BROTHER, CANON, COMPAQ, DELL 
DIGITAL, EPSON. FUJITSU, GATEWAY, HP, HITACHI, 
IBM, LEXMARK, NEC. OKIDATA. PACKARD-BELL. 
PANASONIC, SAMSUNG, SHARP, TEXAS INSTRUMENTS, 
TOSHIBA, WINBOOK, ZENITH 



Notebook-16MB Starting at S49 
Notebook -32IVIB Starting at $79 



LIFETIME \IARRANTY! NO MAXIMUMS! NO MINIMUMS! 
PLEA5E CALL US FOR DESKTOP MEMORY UPGRADES! 

151-M South Pfingsten Road • Deerfield, Illinois 60015 
Phone: 800-243-7775 • FAX: 847-205-5107 
EMAIL: diipsSdiipfactory.coni • INTERNET: http://www.chipfactorY.com 
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^MPExpnss.com 

Low Prices: 

5-30% less than Mall Order & Retail 

Awesome Reviews: 

See user comments on the web 

Huge Selection: 

80.000-f Name Brand 
Hardware & Software items. 

Cutting Edge Site: 

Fast. Easy, & Loaded with 
Exclusive Features 

Exceptionai Service: 

Winner Small Business 
Administration's 

"Administrator's Award 
for Excellence" 

www.CMPExpress.com 

Toll Free 888-71 8-2674 
. FAX 61 0-499-5008 i 




OF THE LAPTOPS 



Boson Millennium" 
COMPUTER LAPTOPS, 



128 MB and High 
24 CD-ROM 

5.2 GB Pentium II 
266MHz 



IBM Think Pad >N»t»»<>"^'' 

Uncompromising Power 4.'4 ^* 
& Performance for Top Performances 



IWt tcctpt Growth DolUn (i Dbcowit (oopon) I 
foreteryMO of Think Pad 560 I 



wwwjnnevativepatMt.com 

other periphe.alt ;.v«ilablel 

Call 800-204-2S89 

$»lM/T«hiiical Support 71S-74I-I1M 



Lowest Price for Highest Technology 



INNOVATION INDUSTRIES 
George Lounies 

449 «0 St., 5th Ave . Brooklyn NV 11209 



BATTERIES 

call /Of a Use catalog!! 



In the battei7 business 
for over 15 years... 



• Laptop Computer 

• Memory Backup 
' Two-Way Radio 

• Cellular Phones 

' Cordless Phones 




Bitty 
Warranledl! 



NiCd, NiMH, Lithium Ion 
Sealed Lead. Alkaline... 



(8001 634-8132 



http://home.navl8ott.com/perlphex 
Advanced Battery Systems, Inc. 
300 Centre Street 
Hollvook. MA 02343 
(781)767-5516 • Fax: (781)767-4599 




• Guaranteed 
Quality 

AiicroStore 

800-962-888f 



FAX: 507- 
665-2604 



Wrist 
Supports 



LE SUEUR. 
MM 56058 



I- 



WHOLESALE 

PC Supply, your wholesale 
computer parts resource, sells to 
Corporate, Government, Educational, 
PC and OEM resellers only. 

We offer all types of OEM and 
Bulk computer parts, peripherals 

and accessories such as 
motherboards. CPU's, hardrlves, 
memory, video cards, networking, 
multimedia, and software. 

For more information, check out 

www.pcsuppiy.com 
888-873-PCPC 



PC Supplu 




1^ 



Tape Drtvtt 



O 

< (800) 238-4453 

CO webniaster@basonconiputer.com 
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Introducing CameroMote'" 

A CompactFlash Reader/Writer 
for untJerSlOO! 



Ihis porallel port leodei feofwes o piinlei poss 
tliioiigh (onnechon. o sepmole lype III PC Cmd 
slot, and M Windows 9S coni|xitil»liiv. Coll lo( 
inio on this and olhei digital pinta solutions, 
induding SCSI and ISA leodets and o wide range 
of PC Coid media. 




MICROTECH 

242 Bianloid Rood. N. Bianfoid. 0 06471-1303 

800-570-9540 • www.mlcrolechint.com 
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rtOOM MEMORY 

MEMORY 

fflMIIY'TllilDE 

WE CAN SCAT 

IN mis MAGAZINE 

nnnmoimu 

•liflefime Warranty 
•No CredSI Cord Surcharge 
'Hohskdmghe 

iuimmmHcmmi 

linP://1M04MElllORY.COM 
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COMPUTER SYSTEMS • INPUT/DATA ACQUISITION/BAR CODE/POS 



Kuggedized 
Automobile & Airline 
Power Adapters for laptops! 



\ppli' IVmt rHiHik (.1 
( I \ I /Rook serifs 
( ompuq l*rfNUrii> 
Diuilal I lira 20W) 
Ik'll Invpiron 'IHHI 

IBM I hiiikPiid vfrii'\ 
P:iiiuM>nk loiiehRtHik 
Son* l*( (p serif* 
Son* \:iio fOS mtic* 
loshilia It'crti, Salcllite 



»\r242(l/ 
' »( I2inil\> 
«< OIVMIW 
»l)l242(lk 

' mn 2n <f \N 

■ «IBI6tfP 

■ »s\2inii\ 

■ »SM625N 
•«IUIMOX 



(k i l\< t 1 ELrCTHOWICS 
^bII^^^ J MINNI APOLIS. MN 



Mon-Fn 8<lfn-5pm CT 



To order toll-free 



www.lindelectronics.com 



\ All Your Bar Coding Needs / 



Free 132 Page Catalog 



\«Besf Prices • Voiume Discounts 
\ • Your Om) Free lachnical Consultant / 

< loll Free Technicol Support 
\ • No Hassle .Money Bock Guarantee 
' Same Day Shipping 



SYSTEM 



H \KI IKil -si 



\ WWW. system id.com/ 

800*397*9783 
972*516*1100| 




bar coding 
windows 



bar code fonts 



S149 

S279 ^ 



wand reader 


S229 







laser reader 



S29S ^ 
S495 ^ 



Call lor FRE Inlormation 

512^19.7768 

Fax: 512.219.7769 
sales@riversedge.com 
http://www.riversecJge.com 



riversedge 



pecial Dealer/VAR Discounts Available! 




i 



CCD Packages 

• Including decoder & cables 

• Very fast and accurate 

• No moving parts to break 

• Completely solid state 

• Ergonomic design 

• Very rugged ana durable 




45 




67890 



Label Desiqn Software 

• Full range of bar code capabilities 

• Very easy to use 

• Full featured label design 
software for Windows 

• Scalable fonts 

• Rotatable text and graptiics 

• Floating color and tool bars 



Omnidirectional 
Laser Pacloges 



Mag Stripe Packages 

clu 



CALL 



AlVIERICAl\l 



;ctional ^fl^ 




MICROSYSTEMS 



LTD 



phone 817 571 9015 • fax 817 685 6232 
2190 Regal Parkway • Euless, Texas 76040 



aa (148 4492 «VWWJUyiL-/i;.COM 
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INPUT/DATA ACQUISITION/BAR CODE/POS*SW:EDU* GENERAL* SECURITY -SERVICES/DATA RECOVERY 



I 

I 

J 



s 



Windows POS That's Affordable & Eas^r to Use 



Solutions for I store with 1 register to 9.999 store with 999 rqjisters 
& Back Office SUtions with 32 bit Windows platforms 

MTI has helped oier 20.000 retailers increase profits for the fxist 16 years 



• Reduce Theft • Reduce Over/l'nder buying 

• Invcnlory Cuntrol • Purchxsin^eceivinn 

• Pricing Accuracy • Accounts Receivable 

• Warehouse Mans^ement • Back Office Systems 
• Data Import/Export • Point of Sale 



'Nu Tunc Unaer of ibc 
Sofhtvr Publbbm AsMKialion 
Star Search Award 



We're also looking for the BEST POS Dealers In the USA 
III list II (iiritklil MMtmi 1.1, Wlilin K I ffliliii IT, Ml, ir ill 



VLsit Our Web Site at ¥r¥rW.mtipOS.COm 



800.767-4367 



30t 948 8800 Fax 301 948 9125 e-mail: mtipos@mlipos.com 
MlCn TedNiliy IPilStrieS, iC C«.tacl «» br our R«elirr pacMte,. 

200 Girard Street. #212 • Gailtiersbuig. MO 20877 



We havr Resellers acrtjss Uie countrv 
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Barcodes 
msmni s 

IVar8l)ouse./nc. ^= 



We will beat ony advertised price! 



1-800-888-2239 



LASER SCANNERS 

?25 



Col! for 0 FREE Cotolog! 




^ Metiologic 951/47 
lasei Scannei 



MET-93M4 U95 00 

MET-672tM7 Se49 0O 

PSC-6000-17 $329 00 

SVM-LSlt0O4 IM900 




mm 



STARSP212PC/fD 
Receipt Piinlei 

Sl.r - > i. ■ 

SU(TS(>212 $*)900 
EpMO IM300PO S33900 
Epson TUT85 $395 00 
Epwr TMU200PD$239 00 



1/ cT Out Besi Selling 3" 
y DMccDKB Decoded CCD Sconnei 



DM CCD TTL ; • 
DM CCD RS23i 

OM CCD MAC SI 'S > 

-VA ST3210 $345 00 

.VA ST340O LH $449 00 



CASH DRAWERS • POLE DISPUYS 



Cash [Irawers 



__ECD23; S.J- 
Cashtef us 5.'^:*t 



i| Control* 



9841 York Aipfta Dnve ■ tJmt C • Noitti Royallon, OH 44133 • Phone 440-582-1144 • Fai 440-582-1in 
US and Canada Call Toll Free 1 -800-888-2239 •E-mail salesQIxdw com • Web site www l)cdw com 
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Serious Software Licensing 
& Copy Protection without 
hardware keys or disk keys 




email: info9crypkey.ca<n 
Ph: 403-258-6274 
Fx: 403-258-6201 



Distribute your software via Internet, 
CD-ROM or floppy with full security. 



OypKey provides solid copy protectKjn with a Ijfoad 
range of featues to control al aspects of yox product 's 
operation. You can offer free, automate one-tme trials, 
turn demos into full multi-user networi< versions, or 
sell specific options by phone, fax or emal. Sel usage 
by time, runs, features - the control is all ttiere - easy 
to implement and easy to support 

Try it free from our website to see wtiy we're rated 
#1 by professkxial programmers who seek the best 
combination of security, features, ease of use, 
reliability & price. 



1 00% Satisfaction Guaranteed! 



http://www.crypkey.com 
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Distance Education / Home Study 

ACCREDITED 
B.S. DEGREE 

In 

Computer Science 

or 

Computer Engr. Tech. 

Easy-io-Nludy lessiins wrillen by the 
Grantham Muff, and supplied to .students 
along with software and instructional 
assistance and personal help by mail, 
phone, fax. Our emphasis is un leaching 
you and guiding you to prolessional 
compclcnce as well as your B.S. dega-e. 

VA Approved. Our 49th Year 
Accredited Member DCTC 

Catalog, Toll Free: 
1(888)423-4242 
GRANTHAM 

College of Engineering 

( innHum C iilfcpc R.1-. SlufcU. LA 7(M<«.571<1 

E-inail: gcc<°^gnuithain.cdu 
Web site: hltp;//w'ww.granthani.edu 
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A River of 
Sexy Models 
Flows into 
Your Computer 

Tap into th^i^met's vast 
archive of pictures and movies! 

With PixMachine, you can 
download hundreds of pictures 
& movies from newsgroups 
& web sites while you sleep! 
Download your copy of 
PixMachine now! 



www.modelmachine.com 



yulcano 



Are you interested 



in the worlds simplest, 
most versatile and 
inexpensive CD 
duplicating systems? 



If so visit our web site at 



www.vulcanosoft.cotti 



and find out what 
we can do for you 



Please visli us at CiBiT'98 Hall 12. 
Stand D-50-2 



For Iniihri intnniuiion contact: 
I nil inivulcanosof t com 



ADDRESS FOR SUCCESS ' 

„[ luip:/Av\vw.aics.c'du 





• Earn B.S. and M S m Computer Science 

• NEW B.S. program /n 
Inhrmation Systems 

• Distance Edxation 

• Ob|ecl oriented B.S. 
program 

• Approved by more than 275 companies 

• Follows ACMi'lEEE guidelines 

• Thousands of students throughout U.S. 

Free catalogue: 1-B00-767-AICS 
or www.aics.0du 

STAIl. I.ICUNSF.U AND APPHOVEU 
ACCKEOmj} »'0rUAu«rldM<<l 
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THESE ADS ATTRACT 
BUYERS WHO BUY 
AGAIN AND AGAIN! 
ON AVERAGE, THEY 
BOUGHT 12 DIFFERENT 
TYPES OF PRODUCTS 
MORE THAN ONCE 
FROM MARKETPLACE 
ADS IN THE LAST 12 
MONTHS. 

ADVERTISE HERE, 
WHERE BRAND 
SPECIFIERS BUY 
DIRECT! CALL 
800-336-2423 
TODAY! 




Sa>a 1996 PC Migami i4*kelplaa SuIsciiliR Su»t 
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INPUT/DATA ACQUISITION/BAR CODE/POS • BAR CODE • MISCELLANEOUS: SUPPLIES 




80023 27625' 

SOLUTIONS 

• Bar Code fonti/Crophk UtitHki 

• Wizard labtHng Software 

• Uannen/Loien/Mnten 

• FREE Consultation & Support 

• VAft A OEM Opportunmt% 

FREE Handbook 



CallbdiV MMiw In tht OS. 

800 232-7625 




S30 67241244 

tea* Voft tahnoto^i tai pmvtdrd^uMty 



Visit us Online: www.bearrock.com 



O.E.M. Laser Cartridges 

Laser Copier Inkjet Digital Toners Ink Masters 



O.E.M. Laser Cartriges - SPECIAL 

Apple LW600 S109.95 

Apple LWS300/310 S111 99 

Apple LW300P S77.95 

Canon FX-1 $105.75 

Canon FX-2 $95.50 

Canon FX-3 $91.00 

Canon FX-4 $107.00 

HP-4/4W5 $96 99 

HP-11/111 $69.99 

HP-11/111P $85.50 

HP-111Si/4Si $127.95 

HP-4V/4MV $154.99 

HP-5P/5MP/6MP $84.99 

HP-5Si/5SiMX $187.75 

LexMark Optra S $198.99 

LexMark Diamond 14K . . . $245.75 

LexMark Optra E $59.99 

Lexlvtark Optra E-Dr $89.99 

Okidata OL400 S23.99 

OkiFax 1000/2200 $22 99 

Panasonic 4410/4430 $41 "5 



DWIQHT COMPANY 

25900 Greonneld, 5U-. 24» • Ojk I'ark Ml 48237 
248 967 331 5 > fax: 248 967-2254 
Mnail: QSmith1735&aol.com 

Free Ca/a/ogiM^ ^J^^^Sjl. 



• ConPUTER • 

Support Systeii 

We are a new Innovative company in the 
computer industry, speciattzing in all makes 
& models of sales & services 



PS 2 Keyboard 
IBM Terminal Keyboard 3151, 3153 
IBM Laptop 

Compaq Eiifianced Keyboard 
HP C3758-A Keyboard 
NCR HOlSO-Slandard One Keyboard 
Gateway 2000 

Digital Models LK201, 401, -AA 
All Wyse Terminal Keyboard 



^ Fuu Range of Techniul 
SupMn Soma to Au Srsnm 



II we can be of any servKe to your Organization, 
Please contact CSS at the Following 



WWW. 



BARC0DEHQ.COM 



Bar Code Labeling 

LabelRIGHT Software $295 

• Any Format, Any Label. WYSIWYG 

• Formats for Sears, K-Mart, Penney's, WalMart, EIA, AIAG, etc. 

• Code 128, UPC/EAN, 2 of 5, Codabar, Code 39 

• Lines, Boxes, Rotations, Color, PCX, BMP, etc. 

• Simple Custom Operator Interface 

• Prints to LaserJet DeskJet and Dot-Matrix. 
•DOS Version too - only $279 



|'12345"67899"" 8 



Bar Code Fonts $199 



• For windows and Mac 

• Insert bar codes into any font based Windows program 

• Prints Code 39, UPC/EAN, Code 128, PostNet Codabar, 1 2 of 5 

• Hotkey Desktop Translation or DLL for Programmers 



Bar Code Printers 

• Coimriele Package - $895 

• Thermal Transfer Printer for Bar 
Codes, Text and Grapliics 

• Includes Windows or DOS Software, 
Cable, Labels and Ribbon 

• Up to 4 inch label width 

• High Speed and Industrial Models Available 

Wireless Readers 




IWiri 



• Cordless On-line Seaming 

• Transmits up to 100 feet 

• Complete One-Way Wand- $895 

• Two-Way Laser with Base- $1650 

• No license necessary 

• Base attaches as a second keyboard 

• Serial attachment also 



Wireless Terminals 



RF Data Terminal 

• 1 .000 n. Range II .OOOJIOO sq. IL) 

• Scan and Key Data On-line 

• Computer Sends Display and Triggers 
Voice Messages on Terminal 

• All Programming on Host (VB, C, Access, etc.) 
•Bar Code Input by Wand, Laser or CCD 

• Base Station- $845 lup to 16 Terminals) 

• Complete Terminal with Wand -$1215 

• With Integrated Laser Scanner -$1790 





Fixed Readers 

Keyboard Wedge Wand $299 

• Attaches as second keyboard 

• No software needed 

• For Windows, DOS, Mac 
•Code 39, UPC/EAN, 128, 

2 of 5, 33, Codabar, etc. 

• Wand, Laser, CCD, Slot Badge and Magstripe 

Keyboard Laser Reader $659 

• "Pohit and Siioot" Reading 

• Decoder Built into Laser 
^^^^^^M • No extra box 
WK^^^ ' For PC and Mac 

• Code 39, UPC/EAN, 128, 93, 
^HH^^^^P Codabar. Interieaved 2 of 5, etc. 
^^^^^^^r • Lifetime Warranty on 
^^^^^^K Scan Element 

• Withstands 5' Drops to Concrete 

Laptop Laser Reader $795 

• Does not Draw Power Irani Lapkw 

• 4 /\A Batteries in Handle or Uses Wall Power 

• Attaches to DB-9 serial port 

• Supplied Program makes Scanned Data Appear as Keyed 

Portable Readers 

Batch Data Collection Unit 

• 64K Unit will wand $759 

• Scan and key Data to Memory 
•Battery Operated (3AAs) 

• Upload collected data to host 
computer - serial or keyboard 

• 2 Built-in Inventory Programs 

• Patented Voice Prompts 

• XModem Serial Upload 

• Windows and DOS Uploading 

► 4 m Software Included at No Charge 

•Easy to create custom prompts 
and custom voice messages. 

• Cord Attached Wand, Laser or CCD 



• 84K BirilHn Laser miodel $1299 

• Laser Scanner built-in to top 

• One hand scanning 

• Right hand or Left hand 

• Eliminates cord and separate scanner 

• Very rugged and lightweight 

• Windows and DOS Uploading 
Software Included at No Charge 

• Lifetime warranty on scan element 





Ordering Is Easy! 1-800-345-4220 

Europe Phone: (3531 1 6614 566 • Fax: (3S3| 1 6614 6Z2 • USA Phone: 831-458-9938 • Fax: 831-458-9964 • wwwJ>arcodehq.co(n , 



Made in the USA 
800 Tecli Support 
30 Day Money Back Guarantee 
2 Year Warranty on Readers 
Free, Same Day UPS Blue Shipping 
Direct from the Manufacturer 
Better Support, Service, Advice 
14 Years of service 
Widest range of Products Available 
See Website for Complete On-line Catalog 




ORTHINGTON 



DATA SOLUTIONS 
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P/)0/i(? 201-217-19S2 
• fox 201-217-4427 • 
emaW kamin68466®aol.com 

2101 KMnrnm^ SiL M* Jn> Cn HI enSi 



SERVICES: DATA CONVERSION/DATA RECOVERY • SOFTWARE DUPLICATION 




CD-R Duplication Systems 
for S oft\\a re, MIS, Audio & Multimedia Needs 

PmCES 



ill 



CDRSDOO™ 

• Hi speed CO 
Duplicator 

• Copies up to 450 
CDs unattended 

• CD Printer 

CDR3500XL"' 

• Standalone CD 
Duplicator 

•Copies up to 100 
CDs unattended 




COPYPRO 2000"" 

• Diskette Duplicator 

• Copies up to 260 
disks/tiour 



COPYPRO CD-R 
TOWERS 

• Multi-disc copier 

• Copies up to 28 
discs/tiour 

• CD Printer Option 



COPYPRO BENEFITS: 

• Easy to Use 

• Copies CD-ROM, Data, 
Audio, etc. 

• CD Printer Option 

COPYPRO Inc., 4020 Pike Lane 
Concord, CA 94520-1227 




Check our Web site for monthly specials: 
www.copypro.com 



^COPVPRO^ 

Profcssionoi Duplication Systems^' 

Made in the U.S.A. 



Tel: 925-689-1200 
Fax: 925-689-1263 

1-800-887-9906 



OriiiT cnm. croiii card prixcsiing, 
shipping, A/R, A/P, contact managemeni 
with integrated internet e-mail options, 
inventor)' management, reprting, list 
management and mailing — e\'er)thing 
you need for order taking bv phone, 
mail even the World Vilde VC'eo in one 

simple eas)'-to-use and affordable 
Window's program from Dj'dacomp. 



Calll-SOO-858-3666 
for a brochure or to 
order our demo. 



MailOrderMmaget' 
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copy CPs ON youR pesktopi 



Champion Comet ► 

• Hondi-FrM CD PrinNngI 

• 50 Dlic Capoclty 

• BufKllad wRh th* Foigo Stgnotur* Prinlw 



(Cornel looOer 
asoscM 
sapaoiefy) 





TroxCopier EL 



■ Desktop CD-R Copier 

■ SO Disc Capacity 

> Ultia-Simple to Use 





► ► CD-R Copiers ^ 
starting at $1395! 

I CHAMPION IS YOUR MOST EXPERIENCED SOURCE 
FOR DUPLICATION EQUIPMENT. SUPPLIES, 
AND DUPLICATION SERVICES 



CHAMPION 

wYn¥.ehamplon$m$.eom 

888-723-3475 



I^lill.l.iJiJJJIJiLlil 

Oty. 100 -$3.40 
One Color / Includes Setup 
2 & 3 Color olso available 



3. Duplicated CD-R 



Qty. 100-56.90 
Copied & Verified/1 Color Printing 

"Vou'll Like Oiir Prices- 
Voall Come Back for Our Service!" 



• DIVERSIFIED SYSTEMS GROUP, INC. 

800-255-3142 

Visit our Web Site: http://dsgi.com ■ e mail: info@dsgi.com 
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CD COPIER 




STARTirgS AT $1495 
other Services include : 

• Post co pies . CD or Disk 
Duplication in 24 hours 

• Quality Bulk CD-Rs and 

Diskettes 

PRINCETON _ 

800-426-0247 

www.pnncctoncJiskette cofT> 



> 



I N C O R P O R A T E D 
Integralecl Software Services 



3822 WEST 1987 SOUTH • SALT LAKE CITY, UTAH 84104 
801-975-9411 • FAX 801-975-9394 • 1-800-732-3475 



DATA 1 
CONVERSION 



TAPES • DISKS •CARTRIDGES 
DISKETTE/TAPE DUPLICATION 



NOC CONVERTS OATA/DOCUMENTS 
BETWEEN MORE COMPUTERS 
THAN ANYONE ELSEIII 



3590/3480/3490E»8/4MIVI 

DLT»QIC«TK50/70/80-CD-ROM 

IBM.DECWAX. APPLE. WANG. AS/400 
Lotus. Access, SQL 
SAS. SPSS 
DC61 50/6525 -'^ 
maintrames 
UNIX. 9-Track 
ORACLE. CP/M 
download/upload via FTP 



NATIONAL DATA CONVERSnN INSTITUTE 

BE 16m St NY NY 10003 www.ndci.com 

(877) 777-NDCI 
(212) 463-7511 
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DATA CONVERSION/DATA RECOVER^ 




■ Over 10 yeais of experience wMi dienb 
worldwide |HP. NASA. & FedEx). 

■We've recovered more than half-a- 
million megabytes of lost data. 

■ You only pay if there's a recovery. 

■ Call24-hoursad8y. 




LAZARUS 

DATA HECOVIRr 

UV»rA/»t,' tit the of hitsint-w 

800-341-DATA 

5556 • FAX < 1 5 435 • RESmCTlONS MAV APPl v m 
CteiTwibns Strast • Sftn Fftncisco. CtMorni* 9^^J 
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Lost DataP 

Data recovery through your modem 
in hours- not days- only from Ontrack. 



Our Remote Data Recovery Service 
takes the steam and sweat out of losing 
your data. There's no need to send in 
your hard drive and wait. Call us. We'll 
connect to your computer through your 
modem and get your data back - and 
you'll feel better fast. 

Remote Data Recovery is part of our 
complete range of hi-tech data 
recovery services. 

Ontrack. 

Or/intiK DdU Rnxvrrv Si>(u(k)ni ^t\it»n^ 

1.800.872.2599 

www.ontrack.com 
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DATA RECOVERY 

By Nick Majors' DATA RECOVERY LABS 



"The Best Data Recovery Service available - hnyvi\\ere - at any Price!" 




E)atarecjcx)m 

DATA RECOVERY LABS 



nsa 



• Specializing in HIGH-END / TOP PRIORITY JOBS - including hard 
drives, ren>ovables, network servers, advanced operating systems, multi- 
drive RAID/array configurations, optical jul<eboxes and tape / DAT 
recoveries. (Windows - NTFS - Mac - Dos - Netware - UNIX) 

• Data can be recovered whether loss is due to hard drive failure, hard 
disk crash, user or configuration error, virus damage, unexplained data 
loss, fire, flood, earthquake, water or smoke damage. 

• Technical expertise that is Second to None! Technicians with years of 
data recovery experience, custom methodology training, and access to 
original research of network and operating systems, drive technologies, 
controller interfaces, data structures, file formats, and computer 
hardware/software design. ^ 800 563 1167 

• • '"" • """ wi».ilal»ic.ua 



n 

^^^^^^^ 1^^^^^^^^^^^^ 

Win95+NT, DOS, MAC 
Novell, OS/2 

• Flat Rate 
• No Evaluation Fee 
• 18 YEARS Experience 
• 24 Hr. Service 
Available 





DATA RECOVERY 

Lost your data? Don't panic, call: 

800-886-2231 

l(/^/f al)Soioit&i^ must (vav-e ^u/<- data Uci,/ 



4 Recovering your data is our 
only business 

> 14 years of experience 

4 Over 30,000 successful data 



recoveries 



4 We recover data others give 
up on or simply abandon 



4 All operating 
systems and media 
types 

4 24 hours, 365 days 

Fi^u. data ttco(Kr^ tips and a^^Mtt: 



DATA MECHANIX 18271 McDurmott, Building B. Irvine CA 92614 
telephone; 949-263-0994 facsimile: 949-263-1549 




i 



& Speedy Duplicating Services 




MediaForm 
Rimage 
Champion 
Fargo 

Super Image 
Hoei Sangyo 
Cedar 





Expert Advice 

Guaranteed 
Lowest Price 

^ Best Selection 
Anywhere 

'^\% 

MulthMina Recoroino Svsnm 

800-210-0265 

61 0/594-1 603 fax: 61 0/594-61 99 
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DATA CONVERSION/DATA RECOVERY • ADULT 



PC MAGAZINE 
MARKETPLACE 
SHOPPERS HAVE 
WIDE RANGING 
PRODUCT NEEDS. 
LAST YEAR, 
ON AVERAGE, 
THEY BOUGHT 
19 DIFFERENT 
PRODUCTS FROM 
MARKETPLACE ADS. 

I 

ADVERTISE HERE, 
WHERE BRAND 
SPECIFIERS BUY 
DIRECT! CALL 
800-336-2423 
TODAY! 




3- 

a* 
I 



B 

J2 



ii 



e 

o 



CONVERSIONS 
DUPLICATIONS 



Tape 9-Track • 3480/90/90E • 

DLT • QIC • 8mm • 4mm 
Disk CD-R- 8"« 51/4"« 3/12"« 3" 



Convert DP records/fields 
^ Convert legacy WP 
MURBY7 data via FTP site or BBS 



800-357-6250 



phome: 317-842-2077 ext: 300 

fax: 317-842-8294 

web: http.V/www.shaffstall.com 
e-mail: support@shaffstall.com 



S\f§tem§ Solas A Servkas 

SHAFFSTALL 



since flj^ 
1973 ^ 



CORPORATION 

7901 East 88th Street 
Indianapolis IN 46256 
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CDI^source.coffl 

Volume Buyers: Buy Direct From factory! 



CD-R -pks/50 
CD-ROM 40X 



$1.19 
$41.00 



100% Satisfaction Quality 
Guaranteed since 1992 

We have 6 Service Centers 
across Nortti America. 

We are olso o major 
Monitor Manufacturer 

Visit our web site 

CDRsource.com 



LOWEST PRICE FROM 
FACTORY DIRECT 



Visit a Place 
Where The Adult 
Entertainment 
Is The Hottest 
In The Universe! 

(^00 



m.venusville.com/pm 

YOU NEED A VACATION! 

ustBelSOr Older 



SOLUTIONS 



We Take on 
Impossible Projects 
& Deadlines! 

• Cast Effective Long-Ierm Outsourcing 

• Fortune SOOaients 

• Same Oai| Service In Host Cases 

• Norm Uass Softuiare Developers 

• BverlOVearsofEiperience 

1-(800)4-FRIDAY 

FRIDAY'S COMPUTER, INC. 

email • friilai|scomputer@conipuserve.com 
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Blank 

CDRs 


@t 


TDKotiiO «j179 
Sonyorvso 1.89 


Pks 5 

Pks .50 (J 7 




Silvei Surface 500 99 
Gold Surtace 500 99 
White Surface too 1 19 


Pks 50 e-il.ig 
Pks. 100 99 
Pks . 200 . 89 
Pks . 500 89 
Gold on Gold, too .99 
Silver on Blue 100 .99 

Silver on Sil/erino 90 
-....Free Sleeves 

noO". Salislaclioin 
1 Guaranteed ! 


Duplication 
& Printing 


CO'R Duplication Call 
CD-R Printing Call 
Replication Call 
Diskette 3 5" Call 


Iomega Zip 10 <i 9 95 
JA2 2GB 3 ^ 99 95 


Dlskellts 1000 * 20 


AMERICAL MICRO PRODUCTS, INC 

800-644-4404 

www.americal.com 

Visa*MC*Amei«Corparale/Govt Acnis Welcome 
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www.babylon-x.coni/3 

Loads ttie Pix no-one else Dares! 
Rore Celebrities - 
Genuine Hardcore! I 
sneaky shots* X home 
video X* bedroom polaroids 
Princess Di , Pam & Tonmy, 
Claudia, Jennifer, Cindy 

Spice Girls... 3,000 
celebrity shots!! 

Hidden Cameras, 
College Spy - cam!! 
HUGe SITE -- FREE 

Phas: U.S. Directoiy 
of Hometovm Hcwkers 
10,000 Pix! 2000 
videos! 15 Shows! 

Adults Ont 



t iramisu 



® 




Data 
Recovery 
Software 

Recover it 
yourself ! 

Save money ! 

Thousands of 
satisfied custodiers 
uorld-uide ! 

Support for: 
FATlb/FATaa/UINIS-ia 
Uindows NT (NTFS) 
NOVELL 3.X/M.X (NFS) 

Fast registration turnaround! 

Try before you buy! Te st for fr ee 
the integrated diagnostic eodule! 

flora infornation at: 

WW w • re CO y ery.de 



MARKETPLACE 
READERS ARE 
BUYERS. 46% 
OF THEM BOUGHT 
HARDWARE FROM 
A MARKETPLACE 
AD IN THE 
12 MONTHS 



AOVERTISE^RE, 
WHERE BRANr 
SPECIFIERS BUY 
DIRECT! CALL 
800-825-4237 
TODAY! 




: <.<ju 1 1'X K Unjum MKkOpUa Subsaitw Sludy 



* ADULTS OVER 11 htt 




1^ 



hotsampies.com^y 
sturt ynu've nevei even itmm of 
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PC Camera 

The best just got better 




Video MaU 

Send a video message In unynne, anywhere 



Up to 640 X 480 true color image 



Videoconferencing 

hu e-to-face videoconferencing on the Internet 





iSAU 



amera 



SRP $89.99 Part# 33L4889(Beige) www.ihmpccamera.com W^^i 
^ 33L4890(Black) or call 1-800-254-1422 ■■III 

^ C»m«r« Spaemcation- USB peripheral compliani: up lo 1 2 Mbps • No video capture card needed • Video (ormals CIF. SIF. arvj QCIF 
24-b(l true color still image up to 640x480 • Incrediljle tull-screen viewing capability • Mechanical dimensions; 1 5' (H) X 2 5' (VV) X 2.8' (D) 
20' UN by 360 swivel movement • Ad|u5tablo lens from close-up to infinity IBM Mall Featur**- Send small, highly compressed video files 
• Selectable frame raio from 10 to 30 fps • Optional decode dnver to reduce file size • Simple user interface that is easy to use 
Sotlwara SpacMcalkiM- IBM PC Camera Interface • 3D multimedia graphical user interface • Total control over camera settings • Supports 
DirectDraw graphic card* • Stores in BMP and AVI formats • Includes video and still image album 
r/)< IRM rCGiiMfiii 1! Iiceiiseil. numujmtuiril and tlismbuird h\ XiiUnk. Im. 



AFTE 



[TfroURS] 




INTERNET GAMING 



Online Action 



By Michael E. Ryan 

Though it used to be an 
arcane practice open 
to only the most 
hard-core computer 
game fanatics, online gaming is 
rapidly becoming one of the 
most popular activities on the 
Internet. But knowing where to 
go and how to get started can still 
be confusing — which is where 
online gaming services come into 
play. These ever-expanding ser- 
vices provide a ready-made 
online social environment, where 
players can meet and greet their 
peers, set up and join gaming ses- 
sions, and (most important) 



pound their newfound friends 
into the virtual dirt in their 
favorite games 

This year, we look at six 
online gaming services: Game- 
Storm, Heal. net. Kali, Microsoft 
Gaming Zone, Mplayer.com, and 
Total Entertainment Network 
(TEN). We evaluated each for 
performance, price, availability 
and types of games, and ease of 
use. Another service, GameHub 
f^www.gamehub.comj, went on- 
line just as this story went to press, 
so we were unable to include it in 
this roundup. In the end. Kali and 
Mplayer.com walked away with 
our Editors ' Choice awards. 



GameStorm 

Kesmai Corp. s GameStorm is 
unique among the services we 
reviewed. Instead of being a 
matchmaking service for players 
of popular retail computer 
games. GameStorm specializes in 
proprietary, online-only games 
for large numbers of players. 

At $9.95 per month, Game- 
Storm costs more than most of 
the other services. In fact, it is 



the only one to mandate a 
monthly subscription fee. Still, 
you get a lot of unique content 
for your money:The service pro- 
vides quality games in every cat- 
egory imaginable. Many of the 
games on GameStorm are mas- 
sively multiplayer, meaning that 
hundreds and even thousands of 
players can simultaneously par- 
ticipate in the game world. The 
Air Warrior titles (three World 
War II era flight simulations) 
continue to be the service's most 
popular games. Simpler games 
such as Casino Poker are also 
extremely popular. Both coop- 
erative and death-match-style 
games are available through the 
service. 

Players access GameStorm 
via their Web browsers, and the 
interface is basically simple 
HTML. Performance is general- 
ly consistent, but you should still 
expect occasional lags and laps- 
es. Warping (rapid, drastic 
changes in other players' posi- 
tions) is common in fast-paced 
games like Aliens Online, so 
you'll want a speedy and reliable 
Internet connection to experi- 
ence this service at its best. 

In view of the monthly fee, 
GameStorm is probably not a 
great choice for the casual gamer 
who wants to jump online only a 
few times per month. You can 
find free classic card and board 
games at Microsoft Gaming 
Zone and Mplayer.com, after all. 
But for hard-core game players 
looking for something new 
that they just can't fmd else- 
where, GameStorm 
is quite a deal 



MUSIC MAKER 

From hobbyist to pro, com- 
posing hits has never been 
easier than with Sonic 
Foundry's Acid, /'wife 296. 



QUICK CLIPS 

Go hunting, 
practice your 
pinbali wiz- 
ardry, create a 
teen fashion magazine, or 
rule an empire. It s all in our 
quick look at what's new. 
Page29H. 
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AFTER HOURS 



Internet Gaming Services """Hjl 




SERVICE 



GatneStorm 

in%w gsmeslorm corn 



HeaLnM 

SegaSoft Netwotks. 
wm/.healnet 



Kali 

Kali Inc . 
www.kali.net 





Microtoft Gaining Zone 

Microsoft Corp , 
www.ioneconi 


Most games 
free, each 
premium 
game. S9 95 
per month 


Age of Empires, 
Backgammon, Cribbage. 
Hearts, Spades 


^^B| Mplayer.com 
IflHU Mpath Inleraclive Inc , 

^^^Qf mvw.mplayercom 


Premium 
member- 
ship, $3 95 
per month 


Hearts, Poker, Quake. 
Rainbow 6, Spades 


Total Entertainment 
>iawiyaL|(|B Network 

Network, www ten net 


Premium 
member- 
ship, $1995 
per month 


Hearts. Magic The 
Gathering, NASCAR 
Racing 2. Spades. Total 
Annihilation 



PRICING 

$9 96 per 
month 



Premium 
member- 
ship, $4 95 
per month 

Free demo: 
$20 

registration 



POPULAR GAMES OFFERED 

Air Warrior III. Casino 
Poker. Legends of Kesmal. 
Multiplayer Battletech, 
Rolemaster MageStorm 

Duke Nukem 3D, Quake. 
Quakell,Sin,Warcraft2 



Descent 2. Duke Nukem 
30. Quake II. Starcraft, 
Warcraft 2 



All sendees reviewed oftei action/arcade, artventure. strategy/war. simuiation/sct-ti. ami sports games 
All services reviewed except Heat net and Total Emeftaminent Network also offer classrcs/family games 



Heatnet 

Last year. Heat.net impressed us 
with its wide variety of action 
games and its support for numer- 
ous players in a single game. This 
time around, those aspects of the 
service remain intact. Unfortu- 
nately, the problem areas — a 
poor interface and slow perfor- 
mance — are still apparent as well. 

Basic membership is free, 
though for $4.95 per month you 
can sign up for a premium mem- 
bership, which lets you access 



tournaments, rankings, and 
other perks. The game selection 
on Heat.net is excellent though 
tailored for action fans; games 
like Quake II and Sin are 
among the most popular. 

Like GameStorm. Heat.net is 
an HTML-based service, so you 
access it through your Web 
browser. That is, you can access it 
through .vfwip Web browsers: We 
ran into problems logging on 
with Microsoft Internet Explorer 
4.10. Netscape Communicator 
4.08 (both of which include 128- 



bit encryption). and the beta ver- 
sion of Internet Explorer 5. Our 
best results were with the 40-bit 
standard-encryption version of 
Netscape Communicator. Once 
we logged on successfully, we ran 
into more performance prob- 
lems than we saw on any of the 
other services. 

If you're into action games 
and you can handle the perfor- 
mance and compatibility issues, 
you may want to take a look at 
Heat.net. but your best bet is to 
avail yourself only of the free- 
membership option. 



Kali is simply a mar- 
vel of software engi- 
neering. Beginning 
life as a rough utility 
that let college stu- 
dents play Inter- 
play s Descent over 
the Internet. Kali has evolved 
into a full-featured, fast, and reli- 
able gaming system. 

Though Kali is not your aver- 
age online gaming service, it is so 
popular (with over 250,(XX) regis- 
tered users) and so u.seful that we 
feel it must be mentioned 
alongside the more tradi- 
tional ones. In its free 
demo mode. Kali allows 
15-minute gaming ses- 
sions before timing out. 
For a one-time $20 regis- 
tration fee, however. Kali 
supports unlimited use (and 
unlimited free upgrades). 

Kali is purely a matchmaking 
service, so players use the soft- 




EOnORS' 
CHOICE 




ware to find other 
players with similar 
tastes in games and 
good connections to 
the Net (reported via 
ping times). This service works 
with any multiplayer game sup- 
porting IPX, as well as a number 
of titles that use TCP/IP. 

Kali is not as pretty or intu- 
itive as the other services in this 
roundup, but it seems to grow 
more user-friendly with every 
version (and it's constantly being 
updated). Game performance is 
excellent, as long as you find 
other players with low ping 
times. The software even includes 
its own proxy server, so you can 
connect multiple PCs on a LAN 
to an Internet game using only 
one dial-up connection. 

Kali takes a little getting used 
to, yet it offers great performance 
and the widest possible support 
for games and game types. 

Microsoft Gaming Zone 

The well-rounded Microsoft 
Gaming Zone has something to 
offer almost all types of game 
players, whether they are into 
checkers or air combat. 
The Zone, as it's 
typically called, is free 
for the bulk of the 
games it supports. 
Certain premium 
games, such as Cy- 
berStrike 2 and Ultra- 
Corps, each carry their 
>\vn monthly subscrip- 
tion fee (usually $9.95). 

Thankfullv. the browser- 
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ir-kir Kesmai Corp., 
804-963-8500, www.kesmai.com. 
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HUT.NET 
-kif SegaSoft Natworlts, 

888-734-2763, www.segasoft.com. 
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KALI 

★ ★★★ Kali Inc., 
800-965-5254, www.kall.net 
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You Name It, The XL"s Got It. 




This thirij all-in'One notebook is 
loaded with features plus Intel's 
speedy new chips! 

What more do you need? 

For starters, tiow about all the premium features you want included? 
Like the built-in LS-120 SuperDisk'" and DVD-ROM Drives - so you don't 
have to swap to read floppy disks or CD ROMs. Pius, a 2x DVD-ROM drive, 
an AGP graphics port, ATI Rage LT Pro 3-D graphics acceleration and a 
USB port, so you can take full advantage of emerging software and hard- 
ware. That's right, this incredible notebook is future-proofed! 

And there's more! Like the speedy Intel* Mobile Pentium* II Processor 
featuring MMX'"-' technology at 300 MHz (or faster), fast SDRAM up to 
128 MB, and a huge Ultra DMA hard drive. Plus, there's a dazzling 
14.1" active matrix display. And it's only 1 1/2" thin. You just might 
call this the notebook of your dreams! And it's easy to order online - 
at www.winbook.com or by phone - so come and get it! 



New! Intel® Mobile Pentium® If Processor 



U. rXGA Active Milrit Color Displaf 

SDRAM expimaoiew 12SMB 

Ultra DMA removable Hard One 

5Sk Callable ' v. 90 Inlemal Fax/Modem 

ATI Rage LT Pro 3-D Graphics Accelerator 

45 Wati how Lithium Ion Smart Battery 

Mergraled lull speed 256 KB L2 Cactie (333 to 366 UHi) or 

512 KB Pipeline Burst 12 cache (300 MHi) 

LS- 120 SuperOisX' Drive (Reads floppy disks) and 

D¥D ROM Dnve (Reads CD-ROM), toth liujil-ii} . no need to swap 

Integrated duai-bmon Touchpad dPi Pointing Slick. 

both add* srmuttaneobsh 

3-D PCI Stereo Audio 

Tm Type II PCMCIA sW. CardBus and 

Zoomed Video supported 

Parallel. Serial. PS'2. VGA. 2-v/aylnlraredport JVouL USB 
One-year limited extendable v/arranty 
Microsolt Windows 98 pre-installed 



$OKOO 300 MHz 

dSi^^^ 64MB/4GB 

Business Lease: $86.55/Mo.-36 mos.* 

$OOQO 333 MHz 

64MB/6GB 

Business Lease: $99.87/Mo.-36 mos.* 

$^^00 306 MHz 

128MB/6GB 

Business Lease: $112.17/Mo.-36 mos.* 





Slim and 

llgMwolahl 

ml only 1 1/2" high 








Hugo, bright 
14.1" TFTdlaplMy 

16 Million colora 
1024 X 788 XOA 

2x DVD-ROM 

built-in 

(Reatte CMOM; 










11 r^^^H fast 3-D nndartng 

W(L-M ' itM ATI Rase LT Pro 3-D w/4 MB 
■■HUM of SGHAM lor dtazlina anuMea 




LS-120 SuporDlak Drivo built-in 
(Roads aasl writes 120 MB 






Su§>orOlsk'' DiBkattoa and 
1.44 MB floppy diaka) 

Up to 128 MB 
of fast SDRAM- 
Work faster ami 
run multipla 
programa at onca 












56k eapablo' k90 
Intomal tax/ntodam 




2-butlon touehpmd 
ami tfointing stick 
(aetiva aimultanaoualy) 



Parallal, Sarlal, 2 PCMCIA, 
Card Bus, S-Wdeo, USB 
and TV out pitrta 




Order Online at: 



my 



pentium-Q 
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MICROSOFT GAMING ZONE 
-A^ ★ ★ Microsoft Corp., 
800-426-9400, www.m/crosoft.com. 



MPLAYER.COM 
•k-k-k-k Mpath Interactive Inc., 
650-429-3900, www.mpath.com. 



TOTAL ENTERTAINMENT NETWORK 
■kifk Total Entertainment Network, 
800-804-0836, www.ten.aet 



based service is now accessible 
from both Microsoft Internet 
Explorer and Netscape Naviga- 
tor, but the interface is clunky 
no matter which browser 
you use. You still run 
into far too many 
overlapping windows 
on the Zone, and there 
is simply too much clut 
ter on the screen when you 
enter a game's chat room. 

Still, the variety of games on 
the Zone is outstanding. You'll 
find a lot more than just 
Microsoft titles here. Every 
night, thousands of casual play- 
ers log on just to play card 
games and other classics, while 
retail games such as Age of 
Empires and Tom Clancy's 
Rainbow Six draw large crowds 
of hard-core game players. 

Performance is usually pret- 
ty good on the Zone, but we did 
run into occasional lag problems 
with some of the more popular 
(in other words, more crowded) 
games. If Microsoft could just 
clean up the unsightly interface, 
Microsoft Gaming Zone would 
challenge Mplayer.com for the 
online gaming crown. 



Mplayer.com 



Mpath Interactive 's 
Mplayer.com is the 
most impressive 
gaming service we 
saw this year. It 
offers an excellent 
selection of games, 
a great price for premium mem- 
bership, a slick interface, and 




solid performance. 

Basic membership is free on 
Mplayer.com, and the premium 
membership costs only $3.95 
per month. With it. you 
gain access to player 
rankings, tournaments, 
and a variety of other 
goodies. Even if you 
don't opt for this pack- 
age, however, you'll have 
access to a vast array of gaming 
opportunities with the basic 
membership. 

You access the service 



through your Web browser, en- 
tering a separate Mplayer.com 
front end when you set foot in a 
game's chat room or matchmak- 
ing screen. We really liked the 
service's updated, sleek interface. 
And although we weren't thrilled 
with the number of online adver- 
tisements, we did appreciate the 
way they were smoothly integrat- 
ed into the service. 

Mplayer.com offers a wide 
variety of games in every major 
gaming category (including clas- 
sics such as chess and card games 

Too/s of the Trade 



such as spades). Performance is 
quite good, and there is never a 
shortage of players here. The 
maturity level in the chat rooms 
is occasionally disappointing, but 
for the most part, gaming via 
Mplayer.com is an enjoyable ex- 
perience. One of our favorite fea- 
tures is the service's automatic 
update system, which downloads 
and installs updates for the client 
software, as well as for the games 
At the moment, Mplayer 
.com is the service to beat in the 
online gaming community. 



If you want to become a serious online game 
player, you had better make sure you've got 
the right equipment Without it, you'll be left 
wondering what all the hype is about Here's a 
brief list of the five key ingredients for an enjoy- 
able online gaming experience. 

• A fast PC. Don't get us wrong, you don't need to 
have a multiprocessing monster on your desk- 
top, but for top-notch performance you should 
have an Intel Pentium il or AMD K6-2 machine 
with at least 64IVIB of RAM, a 24X CD-ROM drive 
or faster, and a hard disk of at least 8GB. It'll 
make ali the difference in the world as you're 
chasing down your enemies and doing battle 
with the bad guys. 

• A killer 3-D card. Although some online games 
get along fine without 3-D acceleration, you'll 
find that most of the popular action games look 
and run a whole lot better when you have a 
powerful 3-D card. Currently, the cards to look 
for contain the 3Dfx \/oodoo2 or nVidia RIVA TNT 
graphics chip set 

• A fast modem and a good ISP. On the modem side, 
you shouldn't even consider most current online 
games unless you have at least a 56K modem (of 



course, games in which time isn't of the essence, 
such as spades or backgammon, are an excep- 
tion). But don't neglect your choice of ISP; It's 
just as crucial to a smooth, er\ioyable online 
gaming experience, if you have trouble connect- 
ing to your provider or experience frequent 
time-outs and disconnects, you will not have a 
lot of fun playing games over its network. 

• KQ. A handy little shareware utility from Ameri- 
ca Oniine-owned MIrabiiis (iwwv.m/raM/s.com), 
ICQ— shorthand for "1 seek you"— is a real-time 
Internet paging and chat program, which lets 
you keep In touch with all of your online pals 
(game players or not), it's extremely useful for 
coordinating an online game with your friends, 
and for sending and receiving important game- 
related files and information. 

• GameSpy 3D. A must-have for action-gaming 
fans, this shareware utility from Critical Mass 
Systems helps you locate and join online ses- 
sions of the most popular action titles 
{wiim.gamespy.com). Currently, GameSpy 3D 
supports Hexen li, Quake il, Shogo: Mobile 
Armor Division, Sin, and Unreal, with more 
games being added to the list all the time.— M/7 
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Finally 

^Windows 

Upgrade... 

Tha§^s NOT From Mi€rosoft 




WINNER 




Gizmos Is... 

Upgraded catcutators 
with extra financial 
and scientific functions 
plus printable poper 
tope registers • Adds 
permanent shredding 
to Windows so 
sensitive files can't be 
undeleted ' Securely 
protects files in on 
encrypted desktop 
Vault • View end 
organize thousands of 
images with the Picture 
Explorer • Broadcast- 
quality show maker 
with 60 frome-per- 
second effects, music, 
norration and sound 
effects • Customizoble 
weekly, monthly and 
yearly photo colendors 
with reminders • Four 
new alarm clocks that 
precisely set your PC's 
time to the Atomic 
Clock via the Internet 
• Advonced CD Player 
with a butlt-in 
database of over 
125,000 CD titles • 
3D Solitaire ond five 
new cord gomes plus 
Internet multi-player 
ability 'Amazing 3D 
animated screen 
savers ■ and much, 
much more! 



9. 



Download a free demo now @ www.play.com 



Gizmos 98 - It Makes Windows Better. ' 

Gizmos 98 is the essential new Windows upgrade that fixes deficiencies and adds important 
missing functions to Windows 95, 98 and NT. It will make your computer more powerful, 
easier to use and help you get things done faster. It'll even make Windows look and work 
better! How does Gizmos do it? With one simple software install, Gizmos 98 dramatically 
upgrades four vital areas in Windows: File Security, Picture Management, Desktop 
Accessories ond Visual Entertainment. Gizmos is the medicine that makes Windows better! 



To Get Gizmos coll: 

888.888.PLAY 

or Visit Your Local Software Store 
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Total Entertainment 
Network 

Last year's most impressive 
online gaming service is pretty 
much its same old self this time 
around. But that's not necessar- 
ily a good thing when the com- 
petition is moving forward. Total 
Entertainment Network 
(TEN) remains a f;ist. 
reliable service for seri 
ous game players, but 
its appeal for casual 
gamers is almost nil. 

As always, TEN 
utilizes its own nice- 
ly designed client 
software rather than 
a Web browser. 
Though we like the 
client's basic look and 
feel, we cannot understand 
why it remains fixed at a resolu- 
tion of 640 by 480 dots per inch. 

Basic membership on TEN is 
free, but access to some of the 
service's higher-profile games 




requires a premium member- 
ship, which costs a whopping 
$19.95 per month. Considering 
the costs associated with the 
other services reviewed here, we 
just don't see this as a realistic 
fee. Hard-core game players 
may opt for premium member- 
ship to enjoy Total Entertain- 
ment Network's excellent 
iLitormance (which is 
still the best and most 
consistent of the 
bunch). Casual game 
players, on the other 
hand, will likely 
have no interest in 
such an exorbitant 
fee. 

InanutshclKTEN 
seems to be rapidly 
sliding into a niche mar- 
ket: liard-core game play- 
ers with deep pockets. If you fall 
into that category, TEN may be 
the service for you. Otherwise, 
look into Kali, Microsoft Gam- 
ing Zone, and Mplayer.com first. 




FireTeam 



Looking for the next big thing in online gaming? Look no 
further than FireTeam (Multitude Inc., 888-689-8326, 
www.flreteam.com). This revolutionary online-only game 
Involves team combat between groups of two to four players. 
To win, teams must coordinate 
their moves and attacks— a 
refreshing change from the usual 
anarchy of death matches. 

RreTeam supports real-time 
voice communication between 
players and actually ships with a 
headset that lets players talk to 
one another during the game (so 
when you see a bad guy sneaking up on your buddy, you can tell 
him about it). Each game session is only 10 minutes, so you never 
have to wait around very long for some action. Also, the game is 
remarkably easy to learn— though pretty tough to master: 
Basically, FireTeam is a blast to play and one of the best 
online-only games we've seen to date. As we went to press, a 
special edition of the game was available directly from Multi- 
tude for $59.95. This package includes the software, the head- 
set, and unlimited online play. A separate retail package will be 
available later in the year, but its price has not yet been set. 




Which Wmdow Is links LS? 




worlds best selling PC golf sim is now more realistic than ever. 
Featuring Arnold Palmer, St Andrews and over 25 add-on courses. 

Compare the center window (Links LS '99 screen shot) to the actual photos on either side. 



1-800-800-4880 



www.AccessSoftware.com 




We wove the i ii f o r in a I i o >i that moves your world. 
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Now the musm^^^^ 
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GOOD OLD DAYS 





can he BETTER 
than ever. 



All your old favorites can sound brand 
new again, with the latest version of 
Easy CD Creator" Deluxe Edition v3.5 
stiftware. The CD Spin Doctor" feature 
removes pops and scratches from your 
LPs and cassettes. Then you can immor- 
talize them in stunning clarity with any 
CD-Recordable drive. New SoundMorph" 
technology lets you really have fiin 



New Easy CD Creator 




Dfluxc Edition v3.5. Only; 




1-800-804-8886 x2166 





with your music. Give voices unique 
GenderBlender " twists. Or, TimeWarp 
your CDs, adding scratches, hisses and 
clicks for that golden oldie sound. You 
can even share photo albums and send 
video postcards on CD. Or, back up your 
hard drive and store important files. 
Easy CD Creator makes it all so easy. Buy 
yours today. Your good old days will 
sound even better than you remember. 
Check t)ul http://cdr.adapfec.com/pcmag 



Available at: CompUSA • Computer City • Fry's Electronics • Micro Center 
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Acid Rock 

By Matthew Graven 

Iusical training was once 
an inevitable part of com- 
posing music, and multitrack stu- 
dios were an expensive commod- 
ity. But home computers have 
made music creation a reality for 
almost any music enthusiast. And 
Sonic Foundry's Acid products 
are so innovative they"!! change 
the way people compose music. 

Acid's method: You build 
songs without playing instru- 
ments. Instead. Acid is based on 
loops — short, repetitive snippets 
of music. Each generally about a 
measure long, these loops consist 
of drums, basses, guitars, key- 
boards, or almost any noise you 
can capture digitally. The pro- 
gram automatically matches 
temfK)s between \oop&. making it 
easy to piece them from various 
sources into one composition. 



You can use your own WAV 
files or choose from hundreds of 
Sonic Foundry's idvaliy Iilc 
loops. Acid offers an 
Explorer-like window lt)r 
browsing through sam- 
ples, and the program lets 
you preview each loop 
easily. Once you choose a 
loop.just drag it into ihc 
working area and Acid 
will add a track for 
that particular sample. 
You can even record vo- 
cals directly to an avail- 
able track. 

What's truly amay 
ing about Acid is 
that pitch and 
tempo remain inde- 
pendent of one anoth 
er, meaning you can speed 
up the tempo without affecting 
the pitch, or change a track's key 



without changing its tempo. 

Acid is available in three ver- 
sions. The two least expensive 
arc .Acid DJ and Acid 
Rock, which have street 
prices of $40. Both sup- 
piul VVA\' and ASI- tiles. 




S- and 
sample 
and eiuht 
vidual tracks. 
Acid Music ($80) adds sup- 
port for unlimited tracks as well 



as Sonic Foundry Express FX 
special effects. It can also draw 
in automated changes to a loop's 
pan and vol- 
ume level. 

For the 
professional, 
there is Acid 
Pro ($290). 
The Pro ver- 
sion supports 24- 
bit record and 
playback and can 
synchronize to an 
external Midi de- 
vice or program. 
T his version also 
supports DirectX 
ug-in effects 
and allows you 
to adjust a loop's 
stretching prop- 
erties manually. 

Whether you simply want to 
dahhie in music or are an 
accomplished musician looking 
for a new way to mix tracks, 
Acid is sure to please. 
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Think Ink! 




You've got to see it in Epson color. 

Taxes BtTsiness Fullds Uncle Sam L<^n4g Form April 15 
Money Short Form 1040EZ ^nstfelund Deadline Audit Deductions IRS 

Our Electronics Department conveniently has a great selection of name brand ink cartridges like Epson for all 
your not-so-convenient PC printing needs. All at our Every Day Low Price. Now that's something to think about. 
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Quick Clips 

Deer Hunter Avenger 

Penned by "Lute Nighl with 
Conan O'Brien ■writer Brian 
McCann. this parody of the pi>pular 
hunting titles is good for a barrel of laughs. 

As Banibo the 
avenging buck, you 
track down and bag 
hunters. In the words 
of the game.""Hasta 
la vista, veni.son- 
eaters."$19.9.'SIist: 
Simon & Schuster Interactive, 8(K)-542- 
424(), www.ssinii'ravthr.iom. 

Giover 

You play a puffy white glove trying 
to locate the missing crystals in this 
colorful, eye-catching game. The game 
play is very been-there.donc-thal. but 
kids and beginning gamers might want 
to try Glover on for size. $19.9.5 list: Has- 
bro Interactive. 8fK)-4{K)-13.S2. u ii ir 
iJjasbroiiiteraaive.com. 




Reah: Face the Unknown 

On first introduction, the world of 
Reah: Face the L'nknow n looks 
almost exactly like Riven. Unfortunately, 
game play doesn't adhere to Riven's high 
standards. The thin plot line (you are trans- 
ported to an alien world and must find 
your way back ). illogical puzzles, and 
unintuitive interface make this game 
worth overlooking. S.^9.99 list: Project 2 
I nteracti ve/CiT I nteraclive. S(K Wi 1 0-4847. 
\\ww.^tgames.com. 

The Settlers III 

Fans of this series of empire-build- 
ing sagas will be pleased w ith the 
addition of three new campaigns, where 
your goal is to devel- 
op the economies of 
the Romans. Egyp- 
tians, or Asians. New - 
comers to the series 
might be put off by the campaigns' repeti- 
tion and the somewhat clunky interface. 
$39.99 list: Blue Byte Software. S0()-9.^3- 
2983, www. bluebvte.coiti. 




Teen Digital Diva 

L'singTeen Digital Diva, teenage 
and preteen girls get the chance to 
create their own fashion magazine — com- 
plete with beauty tips, fashion makeovers, 
horoscopes, and the ever-popular quizzes. 
With a funky, hip-hop- 
inspired style, this disk 
(based on Teen maga- 
zine) w ill soon become a 
favorite. $.%.9.S list: Acti- 
vision.31()-253-2(K)(). 
www.aaivision.com. 

3D Ultra NASCAR Pinball 

In theory, this title sounds like a 
good time: You play as one of four 
NASCAR drivers and attempt to master 
three pinball tables inspired by stockcar 
racing, w hile trying to rack up points and 
w in the race. Bui the three tables soon 
prove boring, and the ever-present ad 
banners (Kellogg's Corn Flakes. 
McDonald's, and so on) are obnoxious. 
$29.99 list; Sierra Attractions, S(X»-757- 
7707. www.sierra.coni. 




Coming Up 

What 's in the Next Issue of PC Magazine 

Pentium III Desktops 

Hot out of the PC Magazine Labs: We will present the first 
test results for Intel's new processor, the long-awaited Pen- 
tium 111. We'll test seven of the first Pentium HI desktops 
with our traditional benchmark tests and some specific tests 
designed to highlight the performance advantages provided 
by the chip's new multimedia extensions. 

Fire Your Broker! 

The Internet has had a roiling effect on the stock market, 
while the Web has emerged as a democratizing medium for 
picking, trading, and monitoring investments. To help you 
empower yourself in this new era. we'll test online broker- 
ages, portfolio trackers, tools for picking stock and mutual 
funds, sources of financial news, chat sites, and more. 

Free Software 

Open-source software has garnered renewed attention this 
year. In our first comprehensive look at this phenomenon, 
we'll explain how the open-source model works, examine 
some of the biggest open-source projects (such as Apache. 
Linux, and Netscape's Mozilla.org). and examine the poten- 
tial consequences for the software you use every day. 
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Nothing lasts longer. 




An B»ck-UPS; APC 
Back-ups Office' and ARC 
Back-UPS Pnf will provide runtime 
wtiicl< meets or exceeds that of any same 
VA UPS for desktop PC applications or your 
money back (See policy for dataHs.) For more 
information, ws/fwww.apcc.com. 



The world's best-selling 
UPSs now start at $99?" 

With over 45% of all data loss and downtime caused by 
bad power, your investment in an APC uninterruptible 
power supply (UPS), with surge protection and battery 
back-up, pays for Itself the first time you use it. APC Back- 
UPS* provides clean, consistent power to your CPU and 
monitor, plus power protection for your external modem, 

laser printer, fax machine, or Zip^" drives, all backed 
by a $25,000 guarantee*. Plus, telephone/network 
surge suppression keeps you safe when you're 
online. APC Back-UPS: the power and features you 
want plus the peace of mind you get with APC's 
Legendary Reliability™. 



Back-UPS Pro* Power User Features 




• PowerChute* plus 
power management 
software automatically 
saves data, closes pro- 
grams, and shuts down your computer. 

• Automatic battery self-test ensures 
battery readiness 

• "Your PC's data is your life. 
Don't take any chances. The 
Back-UPS Pro 650 gives you 



650VA protection and the longest bat- 
tery life of any UPS we tested." 
- PC Computing 

• Automatic Voltage Regulation (AVR) 

• User-replaceable battery 

• Push-button circuit breaker eliminates 
the need to replace a traditional fuse 
or replace the UPS 

• Internet and network-ready 

• Transformer block spacing 



' Site Wiring Fault Indicator automatical- 
ly identifies building wiring problems 

' Longest Runtime Guarantee 

' $25,000* guaranteed lifetime equip- 
ment protection 
(*See policy for details.) 



Legendary Reliability' 
Choose 162 at www.pcmag.com/infollnk 



Tide 



AttMt: 



.CgmrtrY 



BmiifUPSuis^?. 
B»riifPCiiBid? 



5 



GtyAgwn: 
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Order now www.promo.apcc.com Key Code 1861 z 



FREE Guide to 
Power Protection 

how to dioMi Ike 
UPS fat ny syttsn. Plaise sand my RIS Sol«tiMd guik 

□ NO , rn not intetested at this time, but pluu add 
M to ywi quarteilY luwdetlBi aadiog litt 

888-289-APCC x8303 • FAX: 401-788-2797 



01999 Amefican Power Conversion All Trademarks are the propeny ot the» owners BP4B8CF'US • PowerFax iaO0)347-FAXX • E-mail apuifoOapcc com • 132 Fargrounds Road. West Kingston. Rl 02892 USA 



IVared? 




Dared to take Microsoft' Windows* 
development to new heights. 
Dared to create innovative custom 
applications that solve hard-core 
business problems. Dared to compete 
head-to-head at WINDOWS WORLD 
this .April in Chicago. 

Finalists' applications will be on 
display in a special demonstration 
room and winners will be announced 
by Rill Gates. Don't miss out on this 
opportunity to e.xperience the best 
developed custom business applications. 



them... 

m 



1999 CONTEST CATEGORIES 

Vertical Industry Horizontal 
Applications ApplicaUons 

• Communications • Business Intelligence 

• Energy/Utilities • Business Operations 

• Financial Services • Customer Management 

• Government/Education 

• Healthcare 

• Justice/Public Safety 

• Manufactunng/Engineenng 

• Retail Services 



RECOGNIZING EXCELLENCE IN CUSTOM APPLICATIONS 



Visit the contest Web site to meet last year's winners 
and get more details about this year's finalists. 

www.iivwopeii.com 

For more information, e-mail wwo@jcai.com or call 1-800-829-4143 
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Acid Rock, Acid DJ, Acid Music, and Acid Pro Sonic Foundry 296/N/A 

ActionTec DeslcUnk Pro PCI Windows Modom 

ActionTec Electronics Inc 181/N/A 

Actrix Technical Autodesk Inc 66/406 

Adaptec 2940U2W, 2930U2W Adaptec Inc 188/N/A 

AOS USB Port USB Hub AOS Technologies 182/N/A 

Altec Lansing ACS45.1 Altec Lansing Technologies Inc 163/N/A 

Altec Lansing Digital PowerCube AOA70 

Altec Lansing Technologies Inc 166/N/A 

Applies for TSE Version 1.0 Concurrent Controls Inc 75/902 

Aoricom EZ-GIG Apricorn Inc 133/N/A 

ATTO Express-PCI Ultra-2 SCSI AHO Technology Inc WN/A 

Auction Universe Auction LJniverse 197/N/A 

BackupBuddyNG Intelligent Systems 57/405 

Boca TidalWave 56K External Speakerphone Modem 

Boca Research Inc 181/N/A 

Boss MediaMate Bose Corp 163/N/A 

Boston Acoustics MicroMedia Boston Acoustics Inc 163/N/A 

Caleb UHD144 Caleb Technology Corp 170/N/A 

Cambridge SoundWorks Cambridge SoundWorks Inc 163/N/A 

Cambridge SoundWorks DeskTop Theatre 5.1 

Cambndge SoundWorks Inc 166/N/A 

CMS EasyBundle CMS Peripherals Inc 133/N/A 

Compaq Microcom 415 56K External 

Modem with Speakerphone Compaq Computer Corp 181/N/A 

Compaq Microcom 550 56K Modem -t- 10/100 Ethernet PC Card 

Compaq Computer Corp 104/N/A 

Convey 1099 Convey Development Inc 44/416 

Creative Labs Graphics Blaster RIVA TNT Creative Labs Inc 136/N/A 

Creative Labs PC-DVD Encore 5x Creative Labs Inc 168/N/A 

Creative Labs Sound Blaster Live! Creative Labs Inc 156/N/A 

CyberGauge 2.0 for Windows Neon Software Inc 76/900 

Deer Hunter Avenger Simon & Schuster Interactive .298/N/A 

Diamond Micronics C400 Diamond Multimedia Systems Inc 130/N/A 

Diamond Monster Fusion Diamond Multimedia Systems Inc 136/N/A 

Diamond Monster Sound MX300 Diamond Multimedia Systems Inc 156/N/A 

DirecPC Hughes Network Systems Inc 172/N/A 

Drumbeat 2000 Elemental Software 60/400 

eBay eBay Inc 198/N/A 

EIron Bandwidth Optimizer v2.0 EIron Software Inc 77/903 

Entrega 4 Port USB Hub, 4 Port PCI Entrega Technologies 182/N/A 

Evergreen EclipsePCI Evergreen Technologies 128/N/A 

Excite Auctions Excite Inc 198/N/A 

FireTeam Multitude Inc 294/N/A 

FirstAuction Internet Shopping Network 198/N/A 

GameStorm Kesmai Corp 289/N/A 

Glover Hasbro Interactive 598/N/A 

Herman Kardon Take Control TC1000 Harman Kardon .63/410 

HaaLnet SegaSoft Networks 590/N/A 

Hi-Val DVO-RAM Hi-Val Inc 168/N/A 

Hi-Val DVD-3 Hi-Val Inc 169/N/A 

HP CapShare 910 Hewlett-Packard Co 49/41 1 

HP DeskJet 882C Hewlett-Packard Co 64/403 

HP OmniBook XE Hewlett-Packard Co 57/403 

IBM Deskstar 14GXP IBM Storage Systems Division 132/N/A 

IBM 10/100 EtherJet CardBus Adapter with 56K Modem IBM Corp 206/500 

iiyama VisionMaster Pro 450 iiyama North America Inc 148/N/A 

Imation SuperOisk Imation Corp 170/N/A 

Intel PRO/100 Mobile Adapter LAN + Modem56/32btt CardBus 

Intel Corp 508/501 

Intel SE440BX-2 Intel Corp 130/N/A 

InterAct Advent Powered Partners AV290 InterAct Accessories Inc 163/N/A 

Iomega Clik! Drive Plus Iomega Corp 48/417 

Iomega Zip Drive Iomega Corp 170/N/A 

Java 2 SDK Sun Microsystems Inc 69/404 

Kali Kali Inc 290/N/A 

KiplingerTaxCut Block Financial Corp 41/413 




Additional product information is available online from our Web site. Choose 
the appropriate InfoLink number at www.pcmag.com/infolink. 
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Kwong Benwin Rat Panel BW2000 Kwong Quest LLC 166/N/A 

labtecAPX4620 Labtecinc 163/N/A 

Lava Parallel-PCI Lava Computer MFG Inc 188/N/A 

Matrox Marvel G200-TV Matrox Graphics Inc 145/N/A 

Matrox Millennium G200 Matrox Graphics Inc 145/N/A 

Maxtor DiamondMax 4320 Maxtor Corp 132/N/A 

Metabyte Wlcked3D Vengeance Metabyte Inc 145/N/A 

Microsoft Digital Sound System 80 Microsoft Corp 166/N/A 

Microsoft Gaming Zone Microsoft Corp 290/N/A 

Minolta Dimage EX 1500 Minolta Corp 64/402 

Mitsubishi Diamond Pro 900u Mitsubishi Electronics America Inc 148/N/A 

Mplayer.com Mpath Interactive Inc 292/N/A 

NEC Multisync E700+ NEC Technologies Inc 152/N/A 

NEC Multisync FP950 NEC Technologies Inc 148/N/A 

NetObjects Fusion 4.0 NetObjects Inc 60/401 

NewCom Cinema II Plus DVD Multimedia Kit NewCom Inc 169/N/A 

Onsale atAuction Onsale Inc .281/N/A 

Ositech Jack of Spades Card Bus 10/100 •«■ 56K Modem with 
DPI PC Card Ositech Communications Inc 208/502 

Panasonic PanaRat PF70 Panasonic Computer Co 152/N/A 

Peracom USB Quad Hub Peracom Networks Inc 182/N/A 

PowerLeap PL-ProMMX400 PowerLeap Products 128/N/A 

Quantum Rreball EX 12GB Quantum Corp 132/N/A 

Reah: Face the Unknown Project 2 Interactive/GT Interactive 298/N/A 

Seagate Medalist Pro 9140 Seagate Technology Inc 132/N/A 

The Settlers III Blue Byte Software 298/N/A 

Sonigistix Monsoon MM-1000 Multimedia Speaker System 

Sonigistix Corp 166/N/A 

Sony GDM-F400 Sony Electronics Inc 148/N/A 

Sony HiFD Sony Electronics Inc 170/N/A 

Sony SuperStation Sony Electronics Inc 63/409 

STB Velocity 4400 STB Systems Inc 145/N/A 

SuperMicro Super P6SBA SuperMicro 130/N/A 

SysGear MultiGear MG56-10/100TX SysGear Technology Inc 214/503 

TaxACT 2nd Story Software 42/415 

Teen Digital Diva Activision 298/N/A 

3Com 56K Internal Faxmodem 3Com U S. Robotics Corp 181/N/A 

3Com Megahertz 10/100 LAN -f 56K Modem PC Card 3Com Corp 217/504 

3Com U.S. Robotics Courier V.Everything Modem 

3Com U S. Robotics Corp 181/N/A 

3D Ultra NASCAR Pinball Sierra Attractions 298/N/A 

Hmeslips Version 9 SageU.S. Inc 49/412 

Toshiba Satellite 4O30CDT Toshiba America Information Systems Inc 56/408 

Total Entertainment Network Total Entertainment Network 294/N/A 

TurboTax Intuit Inc 41/414 

TurboTax Deluxe Intuit Inc 41/414 

TurboTax Home & Business Intuit Inc 41/414 

Turtle Beach Montage II A3D Voyetra Turtle Beach Inc 163/N/A 

Tyan S1846S/L/A Tyan Computer Corp 130/N/A 

ViewSonic PT795 ViewSonic Corp 152/N/A 

Visio Technical 5.0 Plus Visio Corp 66/407 

Western Digital WD Caviar 13GB Western Digital Corp 133/N/A 

WinGate 3.0 Home Deerfield.com 76/901 

WinGate 3.0 Professional Deerfield.com 76/901 

WinGate 3.0 Standard Deerfield.com 76/901 

Xircom RealPort CardBus Ethernet 10/100 -f Modem 56 Xircom Corp .218/505 

Yahoo! Auctions Yahoo! Inc 201/N/A 

Yamaha WaveForce 192 Digital Yamaha Corp. of America 163/N/A 
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Online Reader SeTvice/Free Product Information 

Want to learn nnore about a company or product you see in PC Magazine? 
G 0 to www. pc m ag .co rn / i n f o link 
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www.pcmag.com/infolink 



From there, you can select a product category, company name or 
InfoLink number. Then choose to get your information via phone, 
mail or e-mail. You can even link directly to a vendor's website. 
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081 ACS Innovations 217 

AGFA 226 

235 AMSTech 37 
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IBf^ Corporation 67 

084 iiyama North America 86 

Internal Revenue Service 190 

106 Kingston Technology Corporation 84 

Lernout & Hauspie 200 

094 Lexmark International Inc 103 

130 MGI Software 127 

380 Matrox Graphics. Inc 149 

299 McAfee Software 88 

191 Meridian Data 202 

027 Micro Solutions 261 

003 Micro Warehouse 2S2-263 

013 Micron Electronics C2-C4, pi 

098 Micron Electronics 183-187 

Microsoft 2-3 

091 Microtek 146-147 

089 Mindspring 221 

280 Mitsubishi Electronics 153 

1 55 NEC Computer Systems 40 

NetObjects 216 
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038 PC Connection 81-83 
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330 PC Mall 258-259 
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353 Sumo. Inc 219 

335 Sun Microsystems IS 
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028 U-Tron Technology S 

052 Vadem 90-91 
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Onn^ypO 1 AQO HARDWARE, SOFTWARE, SYSTEMS, ACCESSORIES. THE INDUSTRY'S BEST TELEPHONE SALES STAFF! 
24 HOURS A DAY! IN CANADA CALL 800-888-6167 

Premium Components! Quality llraftsmanship! Top Kilue! 

K6-2 400MHz ""'S^^^L. 



"The Fastest And Most Capable Sub-SlOOO PC Ever../' 

— Windows Magazine, August 1998 

TIGER'S SPOTLIGHT 
SYSTEM OF THE MONTH! 



PC WORLD 





•A Hot 

System 
AtAVeiy 
Aggressive 
Price!..." 



"Well-peifomiing, 
well-configured sys- 
tem lor small busi- 
nesses, al a rock bot- 
tom price. " 

Windows Magazine 
November '98 



Monitor sold uparately 



Editors' 
Ciiolce 




BUDGET DESKTOPS 

September 1998 

TIGER PRO-400 




o o o o 



"It's a great bargain PC with room 
to grow...lts performance numbers 
rival some Pentium 11-300 systems 

we've tested.." 
—Computers.com, Editor's Choice 



The Tiger Family of 
PCs Awarded the 
Prestigious WIN 100 
honor! —June 1998 



Pentium II 300... Fniiii WT 

BESTBUY!" ^SSSl 

'Quality construction and top-level 
components at a low price..." 

Windows Magazine, April '98 

...On the Pentium 200 MMX... 
"An office tool you'll respect." 

PC Computing, May '98 



OTHER PC VALUES (All Including ir Monitors} 



LOWEST 

The Tiger Professional Line cusm conagurams Available! XlfiVS^?^, 

AMD K6-2 300MHz 

64MB Premium-Speed PClOO SDRAM Memory TOLL-FREE 

6.4 Gigabyte UDMA Hard Drive TFTHMiril CUDDflOfT 

17-Inch Tiger Monitor (.28mm Dot Pitch) Viewable: 15.8" HunillUIU. OUrrUIII 

32-Speed CD-ROM Drive, 1.44MB Floppy Drive 
AGP 3D Video vi//8MB RAM 
56K V90 PCI Modem (With Fax & Voice) 
Yamaha Wave Table 3D Sound card. Boom Microphone 
Amplified Stereo Speakers 
6-Bay Case With 235-Watt Power Supply 
Case Features Tiger-Exclusive 4-cooling fan design 
Microsoft Windows 98 Pre-lnstalled and ready to runi 
Windows 98 Premium Keyboard 
Microsoft IntelllMouse 

"BESTBUY!" 

Windows Magazine, April '98 

WinList 



$ 



9 



889 



Order #CTLTM17 

INCLUDES l/'MONITOftl 



"Competitive features and 
performance from the first 
PII-400 on the budget chart" 
PCWorld, Sepfem/>e/-'5fl 



CPU Type 



Spted 



Memory HD 



Price 



Pent 



AMD K6-2 
IBM/Cyrix 6x86 
AMD K6-2 
AMD K6-2 
AMD K6-2 
Intel Pentium II 
AMD K6-2 
Intel Pentium II 
Intel Pentium II 



300MHz 

PR333 

333MHz 

380MHz 

350MHz 

350MHz 

400MHz 

400MHz 

450MHz 



64MB 
64MB 
96MB 
96MB 
128MB 
64MB 
128MB 
96MB 
128MB 



6.4GB 

8.4GB 
10.2GB 

8.4GB 
10.2GB 

6.4GB 
10.2GB 
10.2GB 
10.2GB 



$889.99 
$914.99 
$999.99 
$1029.99 
$1059.99 
$1079.99 
$1129.99 
$1329.99 
$1579.99 



(CTLTMI7) 
(CTLTM23) 
(CTLTM26) 
(CTLTM38) 
(CTLTM35) 
(CTLTM11) 
(CTLTM37) 
(CTLTM12) 
(CTLTM29) 




Tie Tiger Small Ofllce Line Feature System Exceptional Value! 

Cyrix Mil 300 Systems 




S 



99 



64MB High-Speed SDRAM 
4.3 Gigabyte UDMA Hard Drive 
24-Speed CD-ROM Drive 

15-Inch Tiger Monitor (.28mm Dot Pitch) Viewable: 13.9" 
64-Bit 3D Video With 4MB RAM 
56KV.90FaxModem 

Wave Table 3D Sound Onboard, Boom Microphone 
AmpNfied Stereo Speakers 



9-Bav Case/200-Watt Power Supply 
1.44MB Floppy Drive 
Microsoft Windows 98 
Pre-lnstalled 

Premium 104-key Windows 

Keyboard 

And PS/2 Mouse 

TOLL-FREE TECHNICAL SUPPORT 



689 



Part«CTLTM28 
INCLUDES 15" MONITOR 



OTHER GREAT PC VALUES 
(All Include 1S"Momnl 
AMDK(-23l»MHz S729.99 ICTITM30) 
Cyrix Ml! 300 {019.99 ICTITM28I 



Sorru but as prices are alwai/s chanqing on CPUs and memory we do not offer price pmleclion in the erent prires rise or fall. Prices and coiftgura- 
Horn subject In change. .\ol rcspmsihle for typographical emirs. All prices are in V.S. dollars. Sgstrms include a one gear upgradable warranljf. 
Please see our warranty poliry on the Web: www.tiggrdirect.coni/warranty 

Choose 066 at vvww.pcmag.com/infolink 



Why Buy A TigerSystems PC.. 

• On-Site Set-Up, Installation And Training 
Available By Dow Jones Technicians! 

• We Make Our Systems Easy To Own With... 

• We Provide An Ironclad Guarantee! 

Plus Toll-Free 800 Phone Technical Support! 

AttenNon Corporate, Government 
And Educational Buyers: 

Our Business-to-Business Division is ready to 
serve your needs with volume discounts on 
hardware and software. Call your dedicated 
account representative at 888-278-4437. 

TlgerSistems QSB 

MONITOR UPGRADES 

Upgrade Tour Dispiay When You Oiderl 

Tell Your Sales Agent 

To "SUPER-SIZE" Your Monitor— And Save! 

Upgrade From IS-inch TO 17-inch illlMIO 

Upgrade From 15-inch TO 13-inch SSKM 

Upgrade Fran 17-iiich TO 19-inch .t2S0J» 



Component PC Systems! 

Now you can shop with US ON-UNE! www.tigerdirect.com Will Will? Wt'll Stllp TODAY! |-'". 



TIGEirS DfHT-YOURSEIf CENTER 

Purchase Motherboards Alone. With A Case, Or As A Complete Kit Outstanding Prices. 

FREE HOPFY DRIVE] 



Why Wail? We'll Strip TODAY! 

CALL TODAY FOR YOUR 



Tiger 571 AT Socket? 
MottierboanI 

Motherboard & Case: Motherboard 
mounted in dual-ccoling fan case; 
200 Watt power supply, cable & 
manual. Sound and video 

Pre-Assembled Kits: Motherboard in 
dual-cooling (an case: 200 Watt 
power supply, keyboard, speakers, 
mouse, SeKHex fax/ modem, 1.44MB 
floppy drive, 24X CD-ROM. Sound and video on board. 




Tiger 571 Motherboard Features At-A-Glance 
Form Factor: Baby AT On Board Video: 4MB ISA Slots: 3 
Processor: Socket 7 On Board Audio: YES Memory: DIMM ot SIMM 
BusSpeed:Uptot3MH2 PCI Slots: 4 , Max Memory. 384 MB 



Tiger S7-MVP3 ATX 
Super Socket 7 

Motherboard & Case: Motherboard 
mounted in dual-cooling fan ATX case; 
235-watt power supply, cables, manual 

Pre-Assembled KHs: Motherboard in dual- 
cooling fan ATX case; 235Watt power sup- 
ply, keyboard, speakers, mouse, 64-bit 
video, 56KRex faxmodem, 1.44MB floppy 
drive, 24X CO-ROM, Wave Table sound. 




Tiger 6KE LX Motherboard Features Al-A-Glance 

Fomi Factor ATX • CPU: Socket 7 • Bus Speed: Up Is 100 MHi • AGP Slots: 1 

• PCI Slots: 5 • ISA Slots: 2 • Memory: 3 DIMM Sockets • Mat Memory: 384 MB 



Tiger 6KE LX, 
6BE+ BXAGP Sloti 



Motherboard & Case: Motherboard 
cables & manual 
Motheibostd & Case: ready to 
assemble! Includes motherboard in 
dual-cooling fan case; 235 Watt 
power supply, cables & manual 




Tiger 6KELX Motherboard Features At-A-Glance 
Form Factor: ATX • CPU: Slot 1 • Bus Speed: Up to M MHi • 
• ISA Slots: 3 • Memory: 3 DIMM Sockets • Max Memory 384 MB 
Tiger 6BE+ BX Motherboard Features At-A-Glance 
Form Factor: ATX • CPU: Sloti • Bus Speed: Up to 100MHz • 
•ISASIots:3> Memory: 3 DIMM Sockets 'Max Memory. 7S8 MB 



PCI Slots: 4 



PCI Slots: 4 



Tiger 767 AT. 
760 ATX Sloti 



Modierbotnl & Case: Motherboard 
mounted in dual-coolmg fan case; 
cables & manual 

Pre-AssemUid Kits: Motherboard 

in dual-cooling fan case; keyboard, 
speakers, mouse, 3D AGP video, KKFlex faxmodem, 1.44MB 
floppy drive. 24X CO-ROM, Wave Table sound. 




475/0(1 
with 4 PCI/1 ISA 



Tiger 767 Form Factor: AT • CPU: SMI • Bus Speed: Uf to 100 Mtb •On Board 
Video: MB AGP • On Board Audio: YES • PCI Slots 4 • ISA Slots: 1 • Memory DIMM 
• Max Memory 70 MB 

Tiger 760 Fomi Factor Micro AT X • CPU Slot 1 • Bus Speed: Up Id IOOMHz • On 
Board Video: OMB AGP 'On Board Audio: YES • PCI Slots: 3 •ISA Slots: 1 • Memory 
DIMM •Max Memory 7(8 MB 



FREE TIGER CATALOG! ' * r\ 

CAU OUR KHOWIEDGEABLE SALES STAFF ^*;*rSj 
WE'K STANDING BY TO Mf YOU 24 HOUKS! 

800-782-1432 

INTERNATIONAL SALES: (305) 228-5200 
CANADA: 800-888-6167 



SPKIAL PURCHASE 

Low Priced R«ns...While Supplies Last! 



Intelli-Whei 
Mouse 




TC1-2000 Mli-WlwelMoae 




«x urn 

Enhance 
Keyboar 

1-1 laid 



TC1-1000 



Motherboard Desiqn Processors Supported 



7(aer57747including 
VVave Table sound 
and PCI video 

Tiger S7-imP3 ATX 
SaptrSockit 7 

1MB cache 

Tiger 7S7 AT Sloti 

with Sound & AGP video 



MOTHERBOARD OtAY 

12 3+ 
lem No units units 



MB1-C-1B sriM tax 



AMD Up to K6-30G & K62-266 
Intel Pentium up to 233 MMX 
IBM/Cyrix Up to PR300 



AIIAMOUptoK62-4006; MB1-C-28 $57.98 $4939 

Intel Pentium up to 233 MMX; 

IBM/Cyrix u ptoMII350 | 

Celeron up to 333MH2 MB1-E-SA SS9J9 $S1J9 
Intel Pentium lluctoSOOMHz 



MOTHERBOARD & CASE 

1-2 i* 
Item No. units units 



8B1-C-1B $12439 $11439 

Mid-tower AT case with 

200-VVau power supply 

BB1-C-2B $13939 $128.99 

ATX case with 
235-Watt power supply 



PRE-ASSEMBLED KITS 

12 3+ 
hem No. units units 



KT1-C-1B $219.99 $20239 



KT1C-26 $2S9,99 $248.99 



18.99 8619 




.Stereo 
Bookshelf 
Speakers 

Gnat sohmI Gftrt prinl 




Tiger TSeUicm-ATX Celeron up to 333MHz MB1-E-6A $99.99 $91.99 

Slot 1 w/Sound & AGP video Intel Pentium II up to 500MHz 

TigtrfKElXATX Celeron up to 333MH2 MB1-T-10A $49.99 $39.99 

Sloti Intel Pentium II up to 333MHz 

Tiger 6B£*BX ATX Celeron up to 500MHz MB1T-9A $8939 $7939 

Shtl Intel Pentium II up to 500MHz 



m-E-SA tM9.99 $22939 
KT1-E-6A $239.99 $22039 



BB1-E-5A $19439 $14231 

AT Case 2WW Power Supply ' 

BB1-E-6A $13939 $12839 

Micro ATX Case 140W Supply 

BB1-T-10A $11439 $99.99 Not Available 

ATX Case 23SW Supply 

BB1-T-9A $14939 $13439 Not Available 
ATX Case 23SW Supply 



Power Your Motherboard With A Premium Processo 




AM0-K6-2With 
30Novtf! ^e^i- 

Tiger recommends the V # 

Super Socket 7 mother- f V Eich in 50 Pack 
board with these CPUs 

AMD K6-2 Processors Units or more 

#CP2-K62-300 300 3DNow! S84 99 $80 99* 

•CP2-K62-305 300 30Nowl M-pack S3.750.99 l$;5 eal 

•CP2-K62-333 333 30Nawl $101.99 $96.99" 

«CP2-K62-350 350 SONow! S116.99 $111.99' 

«CP2-KE2-380 380 3DNow> $151.99 S144.99' 

ICP2-KE2-400 400 30Now! $187.99 $178.99' 



IBM/Cyrix Mil 



Tiger reconmends the 
AT motherboard or the 
Tiger Super Socket 7 
motherboard with these 
processors. 

BM/WxWI 



ICP2-tX3aO 
KP2-6X305 
ICP2-CX333 

»CP2.6X3flO 



Mil 380 CPU 
MliaOOSO-pick 
Mil 333 CPU 
MH 358 CPU 




1MMB 35" Drives 




1-2 Units 



mmf OtKnption 


12 Una 


JUKI 


StSO-IOOO IS' 1.44MB 






Hofey Dfim 


t1L98 


n5.49 



$5039 

$2JS0.99 

$S7a 

S92.99 



Cooling Fan SALE! 



Intel Celeron & iiteiCeleraB&PeitluinllPncessan 

Pentium II MMX KPI CISOO IMoI Celeron 300 1 no cKhe) proceoor 



1-2 



3iiniti 
orinefe 




$49.99 $473) 

ICP1-CI3II0A Intel Celeron 300A 1 12BK cache) processor w/fan $7739 $7239 
ICP1-CI333 Intel Celeron 333 n28Kcachg|procesiw w/fan $18239' $973) 

KP1-P2-350 Intel Pentium II 350 processor w/fan' $24739 $2483) 

fCP1-P2-4O0 Intel Pentium II 400 processor w/fan' $417.99 $391.99 

KP1-P2-450 Intel Pentium II aSO processor w/fan' $842.99 • $(1039 




ttva t Dtscnotm 


12 Una 


JUna 


0113-1000 SodMl 






Coelinj Fm 




tU9 


Supports Socket 7 jtMD.'m 


Cfltt/IBUCPUs. 



Sorry, but ts pricts 3re alwiys chingmg on CPUs md memiiy. m ilci not oHer r : ■ ' : m the event i>nces t\se or lall 'Beqmres lOOMH: lius motlteiDoird ind Sns RdX SDMM 
Memoiy. " Hoduires S5MH! bus mlhirboard ind SnsKlOO SDRAM tt Regimes 83f, IH: bus moheitcird . Call us lor details anil mnanty miormatton. No returns accepted on CPUs 



TC1-3000 Sell-AapliHe4Sfeekers S8J) $4J8 

PCI Modem BkMioud 

Ro(kweH<HedS6.6K 

I'-Avr 1^ Flex,FilyCoMpatlilePCI 
56K m ModemWS 
Hyper Modem Feolvrei 
$3399 

|AMQUESt| #AI09-1032 

MEMORY SALE! 

16MB 72-Pin EDO $38.99 

32MB 72-Pin EDO iS9.99 

32MB 168-Pin SDRAM $54.99 

64MB 168-Pin SDRAM $104.99 

Prices subject to change. Call lor current prices 



Quantum M^h^'speU 



Hard Drive SALE! 

10.2GB '199* 

THD-10C Quantum lOiGB UDMA 
THD-4A Seagate 4JGB UDMA. 




.$199.99 
i124.99 




Build YiMir System With 
ARuggedlgerCase! 

Looking for ttie perfect case for 
your Tger mottierboard, well, here 
they are. The Tiger AT, ATX, and ATX 
Server Cases all include a mid- 
tower design, removable side panel 



CA1-C-1A AT Cise Mer 200-Watl Power supply. . $09 
CA1-C-2A AIXCnMsr 235-W3I1 Powersupply 09 
TCA-M-SA AnSmiUaf3aO-WagPowersijpplv.fl)~ 



abort, retry, fail? fci— 



Edited by Don Wlllmott 



C'mon, boy! Fetch 

the joystick! 

(Canine 
Communications 
research photo.) 




Must-See TV 

Faithful reader Lifeng Wu 
showed a friend how he 
couid view TV shows on 
his PC screen. He turned 
the TV feature off and 
left the friend alone with 
the PC for a while, and 
when he came back, he 
found a series of DOS 
prompts on-screen with 
these commands: open 
TV, TV, hello TV, my TV. 
CNN, TV on, PC TV, televi- 
sion, good-bye TV. 



Norton Antivirus 

The award-winning Tomb Raider II is ^ 
the second chapter in the continuing 
saga of Lara Croft. Join 
[ Lara in her quest for The 
Dagger of Xian, reputed to 
possess the "Power of the 
Dragon." Beware, Lara is 
not the only one seeking 
the dagger! 

C '44'^#3580i' 

\ ftkr n^Viti ma^in frhdr. fra 



Need to kill a virus? 
Lara Croft can 
handle the Job. 

(MacMall catalog.) 



Rocky Mountain Redux 

A clarification Is in order. Six issues ago (Decem- 
ber 1, 1998), ARF ran an item called "Rocky 
Mountain Pi," in which we featured a Denver 
newspaper report about how Aaron Biosser got 
into big trouble with the FBI for using U.S. West 
computers to attempt to solve a complex math 
problem. Mr. Blosser wrote in to point out that 
he didn't "hack" into the system and has yet to 
be charged with any crime. Noted. 




And here's 
another way to 
reduce stress: 
Get rid of your 
18-year-old 
computer! 
{Syracuse Post- 
Standard. ) 




ARF on the Road: Montevideo, 
Uruguay, where it's cool to 
dangle your AOL disk from 
your rearview mirror 



It says, Ttiank you -for downloadiv^ Gumptovi's 
Cojvipvess,ion UtUity shareware. Gkould you decide 
to Duirchase this product, send a ckeck to tVie 
address sS^own and youk- "PC Will be uncovnpv^ssed 
and vestov-ed io lis ordinal sue.' " 



If your entry is used, we'll send you and a PC Magazim T-shiTl. Send your entries to Abort. Retry, 
Fail?. PC Magazine. One Park Ave., New York, NY I()()i6-.'i802 or via e-mail lO don_willmotl@zd.COm. 
Winners this issue: Steve Blind.Terry Kimbrough. Christian Salvarrey, and Lifeng Wu. 
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FOR TOP-LINE, 
BOTTOM-LINE 
AND 
DIAGONAL-LINE 
PEOPLE. 




Such a small price for such a hig- 
screen notebook. We'll repeat the facts: 
our IS-inch display. Intel's fastest mobile 
IVntium' II processor at 366MHz. Only 
$2999. Other relevant facts: 4MB of 2X 
AGP video for outstanding resolution 
and color, with optit>nal DVD and other 
high-end peripherals available. Bottom 
line: great deal. Call, or click on our 
websitf Un more inlormation about the 
ndl" Inspiron'^' 7000. 



NEW DELI' INSPIRON " 7000 A366LT 
PENTIUM II PROCESSOR AT 366MHz 



All-in-One Multimedia Performance 

• lb" XGA Active Matrix Display 

• 64MB SDRAM (384MB Max") 

• 4GB Ultra ATA Hard Drive 

• Removable Combo 24X Max" Variable 
CD-ROM and Floppy Drive 

• 2X AGP 4MB ATI RAGE Pro 3D Video 

• 3D Surround Sound and Hardware Wavetable 

• 12-Cell Intelligent Lithium Ion Battery 

• Microsoft* Office 97 Small Business Edition 
lAsk about Our FREE MS' Office 2000 
Upgrade Offer) 

• Microsoft Windows' 98/Touctipad 

• 3-Year Limited Warranty' 

$2999 

Btisinnss Lease' $114/Mn , 36 Mos 
^ E'VALUE CODE: 04038-890229 



SMART UPGRADES 



* Upgrade to 96MB SDRAM, add $99 

* Internal 56K Capable VM" Fax Modem, 
add $59. 



USI THI POWII OP 
TNII«VAU»»COOf. 

MATCH OUn UIESI TECHNOIOGV WITH OUR 
AU S» PfllCES ENTER THE E'VALUE CODE 
Ni M AtWWWDEaCOrAfVAtUE.ORGIVI 
■ I: i »;iuHSAlES REP OVER THE PHONE 



TO ORDER TOLL-FREE 




888-405 


-4260 


BUILD YOUR OWN AND ORDER ONLINE 



BE DIRECT" 
j^ www. dell. com 



pentlum'^ll 




AFTER OUR 
THIRD MVP WIN, 
WE THOUGHT 

YOU'D UKE 
TO TAKE HOME 

THE TROPHY. 




mST^f 

■ \ 



PC ON THE PLANET'' 

- PC Computing 1/99" 



pentium*j[ 



In Canada; call 800 233-0702 • In Mexico.' call 001-800-210-7607 



USE THE POWER Of THE 
E'VUIUE'CODE. 

■.■.:i.-ilj„h JMI.iI Ih.HV.Hi 'ur iVil.v.lun 
)I PNICES ENItB IH£ f'VAlUt COOf 
. NEAIWWWDai.COM/EVAI.UtORBIVE 
■D rOUR SAIES REP OVER THE PHONf 




We did it a^ain. 
year in a row Dell I 



I'JH 



L 
I 

B 
R 
A 
R 



received a PC Con 
award. Of course, 
strenfjths like the 
pnKessor and screai 
drive. But its real piv 
it can give you: ass 
all, Dimension sys 

leading,' PC Com/: „ .... 

winners in the desktop category 
since 1990. Call, or visit dell.com 
and get an MVP on your team. 



DELL' DIMENSION' XPS R450 
PENTIUM II PROCESSOR AT 450MHz 



• 128MB lOOMHi SDRAM 

• 512KB Integrated L2 Cache 

• 12.9GB Ultra ATA Hard Drive 

• 17" (16,0" viewable, .26dp) Trinitron* 
lOOOHS Monitor 

• 16MB STB nVidia TNT 3D AGP Graphics Card 

• 40X Max' Variable CD-ROM Drive 

• Turtle Beach Montego II A3D 320V 
Sound Card 

• ACS-295 Speakers with Subwoofer 

• 3Com' USR V90" PCI Telephony 
WinModem 

• Trial Otter ConnectDirect " Internet Access'' 

• Microsoft' Office 97 Small Business 
Edition plus Bookshelf (Ask about Our 
FREE MS' Office 2000 Upgrade Offer): 
McAfee VirusScan 

• Microsoft V\/indows" 98 

• Dell QuietKey' Keyboard 

• Logitech MouseMan'' Wheel (PS/2v) 

• 3-Year Limited Warranty' 

• 1-Yeai On-sito^ Service 



$2199 

Business Lease^: $83/Mo., 36 Mos. 
' ^ E'VALUE CODE: 04037-590221 



UPGRADE TO THE MVP 
"STATE-OF-THE-ART SYSTEM 



* 14.4GB Ultra ATA Hard Drive 1/200 rpm) 

* 4.8X DVD-ROM Drive and Decoder Card 

* 3Com 3C905B 10/100 NIC 

* Iomega Zip WOMB Internal Drive 

ADD $379 

Add to Business Lease-" $15/Mo .36 Mos. 
4^ E'VALUE CODE: 04037 590225 



TO ORDER TOLL-FREE 




888-405- 


-4260 


BUILD YOUR OWN AND ORDER ONLINE 



BE DIRECT" 
j:^ www.del l.com 



